EE R R Ik R I R R R I I O I R R I R O I R R I R R I I O R O

USACE/ NAVFAC/ AFCESA UFGS- L- 16303N ( February 2003)
Preparing Activity: Super sedi ng
LANTNAVFACENGCOM UFGS- L- 16303N ( Sept enber 2002)

Use in lieu of UFGS-16302N
UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS
Use for LANTNAVFACENGCOM projects only

Revi sed t hroughout - Format changes and reference dates not indicated by
CHG tags. Oher revisions are indicated by CHG tags.

Rk Ik kb I IR R R I kO e S R R ARk Rk R Rk O ok O O kR SRR I b R R R o

SECTI ON TABLE OF CONTENTS
DI VISION 16 - ELECTRI CAL
SECTI ON 16303N
UNDERGROUND ELECTRI CAL WORK

02/ 03

PART 1 GENERAL

1.1 REFERENCES
1.2 RELATED REQUI REMENTS
1.2.1 Under ground Servi ce
1.3 DEFI NI TI ONS
1.4  SUBM TTALS
1.5 QUALITY ASSURANCE
1.5.1 Precast Underground Structures
1.5.2 Certificate of Conpetency for Cable Splicer/Term nator

PART 2 PRODUCTS

2.1 MATERI ALS AND EQUI PMENT

2.1.1 Condui t
2.1.1.1 Ri gid Metal Conduit
2.1.1. Ri gid Metal Conduit, PVC Coated
2.1.1.3 I nternmedi ate Metal Conduit
2.1.1. 4 I nternmedi ate Metal Conduit, PVC Coated
2.1.1.5 Pl astic Conduit for Direct Burial
2.1.1.6 Plastic Utilities Duct for Concrete Encasenent
2.1.2 Fittings
2.1.2.1 Metal Fittings
2.1.2.2 PVC Conduit Fittings
2.1.2.3 PVC Duct Fittings
2.1.2. 4 | nner duct
2.1.2.5 Cutl et Boxes for Steel Conduit
2.1.3 Conductors Rated 600 Volts and Less
2.1.3.1 Conduct or Types and Col or Codi ng
2.1. 4 600 Volt Wre Connectors and Term nal s
2.1.5 600 Volt Splices

SECTI ON 16303N Page 1



Medi um Vol t age Cabl e

.6.1 Cabl e Configuration

.6.2 Paper |nsul ated Lead Covered (PILC) Cables
Medi um Vol t age Cabl e Term nati ons

7.1 Col d- Shri nk Type

. 7.2 Heat Shrinkabl e Type

Term nation; Separable |Insul ated Connector Type
Medi um Vol t age Cabl e Joints

0 Li ve End Caps

1 Tape

.1.11.1 I nsul ati ng Tape

.1.11.2 Buri ed Warning and ldentification Tape
.1.11.3 Fi reproofing Tape

12 Pul I Rope

13 Groundi ng and Bondi ng Equi prent

Cast-1n-Place Concrete

15 Under ground Structures

Cast-1n-Place Concrete Structures

.15.2 Precast Concrete Manhol es, Risers and Tops
Manhol e Frames and Covers

Handhol e frames and covers

Frames and Covers for Airfield Facilities
Ductile Iron Franes and Covers for Airfield Facilities
Brick for Manhol e Coll ar

6 Conposi t e/ Fi bergl ass Handhol es and Covers

7 Cabl e Supports (Racks, Arns and | nsul ators)
.1.17.1 Cabl e Racks

.1.17.2 Rack Arms

.1.17.3 I nsul ators

.18 Cabl e Tags

SOURCE QUALI TY CONTRCOL

.1 Arc-Proofing Test for Cable Fireproofing Materials
2.2 Medi um Vol tage Cable Qualification and Production Tests

PRPOORRNRRO®

NN

=
o
=

HErPERERERRE
-
ol
~No oA w

NN NN
PN ERERNDDNOMNMNDYNDEREREERENMNNNERERRERNNDEDNE
H
N

N
NESINIS
N

PART 3 EXECUTI ON

| NSTALLATI ON

Contract or Damage
Cast-1n-Place Concrete
Direct Burial System

WwwkE

WROWWWWRWRPWWORPWOWWOWWREREE

3.1 Rest orati on

3.2 Crossing Cabl es

3.3 Splicing

3.4 Bends

3.5 Hori zont al Sl ack
|

dentification Slabs [Mrkers]
Under ground Conduit/Duct Wthout Concrete Encasenent
1 Conduit Installation

2 Encasenent Under Roads and Structures

3 Mul tiple Conduits

Under ground Duct with Concrete Encasenent

1 Dept h of Encasenent

2 Sl ope of Encasenent
3
4
5
6
7
8

o1 o1 o

Condui t

Test Mandrel

Connections to Manhol es

Connections to Existing Underground Structures
Connections to Existing Concrete Pads
Connections to Existing Ducts

PRRPRPRRPRRPRRPRPRORRPRRPRUORMRRPRREPRERRWONER

OO0

SECTI ON 16303N Page 2



1.6.9 Partially Conpleted Duct Banks
7 Conduit Plugs and Pull Rope
8 I nner duct s
9 Renmoval of Ducts
10 Under ground Conduit for Service Feeders |Into Buil dings
11 Conduit Protection at Concrete Penetrations
12 Installation of Warning and ldentification Tape
13 Under ground Structure Construction
.1.13.1 Precast Concrete Construction
.1.13.2 Pulling-1n lrons
.1.13.3 Cabl e Racks, Arns and Insul ators
.1.13. 4 Fi el d Painting
14 Conposi t e/ Fi bergl ass Handhol e I nstallation
15 Cable Pulling
Cabl e Lubricants
Cabl e Pulling Tensions
Installation of Cables in Underground Structures
Cabl e Markers (or Tags) in Underground Structures
Conductors Installed in Parallel
16 600 Volt Cable Splicing and Term nati ng
.1.16.1 Term nating Al um num Conduct ors
Medi um Vol t age Cabl e Term nati ons
18 Medi um Vol t age Cabl e Joints
.1.18.1 Joints in Shielded Cabl es
.1.18.2 Lead- Sheat hed Cabl e Joints
19 Cabl e End Caps
20 Li ve End Caps
21 Fireproofing of Cables in Manhol es, Handhol es and Vaults
.1.21.1 Fi reproofing Tape
.1.21.2 Tape- W ap
22 Groundi ng Systens
Groundi ng El ectrodes
Groundi ng Connecti ons
G oundi ng Conductors
Ground Cabl e Crossi ng Expansion Joints
G ound Rod Connecti ons
. Fence Grounding
. 22. Manhol e G oundi ng
23 Speci al Conditions
24 Excavating, Backfilling, and Conpacting
25 Recondi ti oni ng of Surfaces
.1.25.1 Unpaved Surfaces
.1.25.2 Pavi ng Repairs
.2 FI ELD QUALI TY CONTRCL

=

-
oo o o ¢
OAWN P

PRRRRRER
)
NN
NOUOAWNRE

w w w w
WWRPPRPORRRRRRRERRR R RO RRPOROWWWWRRPYWWWWRRRRREE®
H
\‘

3.2.1 Performance of Field Acceptance Checks and Tests
3.2.1.1 600 Volt Cable Tests
3.2.1.2 Medi um Vol t age Cabl es
3.2.1.3 Groundi ng System

3.2.2 Fol |l ow- Up Verification

.3 SCHEDULE

End of Section Table of Contents --

SECTI ON 16303N Page 3



Rk bk kR IR R R Ik O O S S R AR Rk R R Rk O o O R Rk O R R R b I Rk o

USACE/ NAVFAC/ AFCESA UFGS- L- 16303N ( February 2003)
Preparing Activity: Super sedi ng
LANTNAVFACENGCOM UFGS- L- 16303N ( Sept enber 2002)

Use in lieu of UFGS-16302N
UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS
Use for LANTNAVFACENGCOM projects only

Revi sed t hroughout - Format changes and reference dates not indicated by
CHG tags. Oher revisions are indicated by CHG t ags.

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

SECTI ON 16303N

UNDERGROUND ELECTRI CAL WORK
02/ 03
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NOTE: This gui de specification covers underground
el ectrical work, basic to underground el ectrical and
tel econmuni cation distribution systenms. This guide
speci fication, UFGS-L-16303N, is issued by the
Atlantic Division, Naval Facilities Engineering
Command for regional use in lieu of UFGS 16302N
"Under ground Transmni ssion and Distribution". It

repl aces UFGS-L-16303N dated Septenber 2002 in its
entirety. This version is available on the LANTD V
Home Page | ocated at

htt p: //ww. ef dl ant. navfac. navy. ni |l /| antops 04/ honme. ht m
and shall be used on current LANTDI V projects.
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NOTE: The follow ng information should be shown on
t he draw ngs.

a. Were specification identifies type, size,

color, finish, or other definitive information to be
"as indicated," the engineer shall include the

i nformati on on the draw ngs.

b. Location of nmanhol es, handhol es, ducts, and
cabl es.

c. Types of wire and cable; nunmber and sizes of
conductors.

d. Do not include sketches in project
specifications. Use underground sketches as details
on draw ngs whenever possible. |f special features
are required for a project, do not revise sketches,
but indicate these changes as notes bel ow t he
detail. Sketch nunbers and dates should remain on
the drawi ng details.

SECTI ON 16303N Page 4



e. Circuit identification.

f. Special conditions.
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PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.

AMERI CAN ASSCCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI CI ALS

( AASHTO)
AASHTO HB (2002) Hi ghway Bridges
AASHTO ML98 (1998) Joints for Circular Concrete Sewer

and Cul vert Pipe Using Flexible Waterti ght
Gaskets (ASTM C990- 96)

AMERI CAN CONCRETE | NSTI TUTE (ACl)

ACl 315 (1999) Details and Detailing of Concrete
Rei nf or cenment

ACl 318M 318RM (2002) Building Code Requirenents for
Structural Concrete (ACI 318M 02) and
Comrentary (ACI 318RM 02)

ASSCCI ATI ON OF EDI SON | LLUM NATI NG COVPANI ES ( AEI O

AEI C CSs1 (1990) I npregnated Paper Insul ated, Lead
Covered Cable, Solid Type

khkkhkhkhhhhkhhhhhhhhhhhdhhhhhhhhhhhhhhhhhhhhhhhhhhhhhdhhhdhhdhhddhddhrddrrdxx%x*

NOTE: AEIC CS5 (1994) "Cross-linked Pol yet hyl ene
I nsul at ed Shi el ded Power Cable Rated 5 Through 46
kV' has been repl aced by AElI C CS8

EE R R R I I I R I R I R I I I R I R I I R I S I I R R R S S

AEI C CS6 (1996) Ethyl ene Propyl ene Rubber Insul ated
Shi el ded Power Cables Rated 5 through 69 kV

AElI C CS8 (2000) Extruded Dielectric Shielded Power
Cabl es Rated 5 Through 46 kV

AVERI CAN SOCI ETY FOR TESTI NG AND NMATERI ALS ( ASTM

ASTM A48/ A48M (2000) Gray Iron Castings
ASTM Bl (2001) Hard-Drawn Copper Wre
ASTM B8 (1999) Concentric-Lay- Stranded Copper

Conductors, Hard, MediumHard, or Soft

ASTM C32 (1993; R 1999, E1-1999) Sewer and Manhol e
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Brick (Made from Cay or Shale) AASHTO

No.: MD1-78

ASTM C139 (2001) Concrete Masonry Units for
Construction of Catch Basins and Manhol es

ASTM C260 (2001) Air-Entraining Adnmi xtures for
Concrete

ASTM C309 (1998; Rev A) Liquid Menbrane-Form ng
Conmpounds for Curing Concrete

ASTM C478 (2002) Precast Reinforced Concrete Manhol e
Sections

ASTM C478M (1997) Precast Reinforced Concrete Manhol e

Sections (Metric)
ASTM C857 (1995; R 2001) M ninum Structural Design

Loadi ng for Underground Precast Concrete
Uility Structures

AMERI CAN VELDI NG SCCI ETY ( AW5)

AWS D1. 1/D1. 1M (2002; FErrata 2002) Structural Wl ding
Code - Steel
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NOTE: The followi ng reference is included for
design infornmation only.

U.S. FEDERAL AVI ATI ON ADM NI STRATI ON ( FAA)

FAA AC- 150/ 5320-6 (1995; Rev. D) Airport Pavenent
Desi gn and Eval uation

EE R R R S I R R R I R I O R R R S R I R S R R I R R R R R R R O

U. S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

Cl D A- A-60005 (1998) Franes, Covers, Gratings, Steps,
Sunp and Catch Basin, Manhol e

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS, | NC. (I EEE)

| EEE C2 (2002) National Electrical Safety Code
(ANSI / | EEE)

| EEE 48 (1996) Alternating-Current Cable
Term nations 2.5 kV Through 765 kV

| EEE 404 (2000) Extruded and Laminated Dielectric
Shi el ded Cabl e Joints Rated 2500 V to
500, 000 V

MASTER PAI NTERS | NSTI TUTE (MPI)
MPI 79 (2002) Al kyd Anti-Corrosive Metal Prinmer

MPI 94 (2002) Exterior Al kyd, Sem -d oss
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NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NEVA Cl119.1 (2002) Electric Connectors - Seal ed
I nsul at ed Under ground Connect or Systens
Rated 600 Volts

NEMA RN 1 (1998) Pol yvinyl-Chloride (PVC) Externally
Coated Gal vani zed Rigid Steel Conduit and
I ntermedi ate Metal Conduit

NEMA TC 2 (1998) Electrical Polyvinyl Chloride (PVQ
Tubi ng and Condui t

NEMA TC 3 (1999) PVC Fittings for Use with Rigid PVC
Conduit and Tubi ng

NEVMA TC 6 & 8 (1999) PVC Plastic Wilities Duct for
Underground Installations

NEMA TC 9 (1999) Fittings for PVC Plastic Uilities
Duct for Underground Installation

EE R b I S b I I I I b b S S R S I I S S R R I I I b b I R S I b R I O I b
NOTE: NEMA WC 7 (1988; R 1991, Rev. 1991, 1992,
and 1996)
"Cross- Li nked- Ther noset ti ng- Pol yet hyl ene-
Insul ated Wre and Cable for the Transm ssion and
Distribution of Electrical Energy |CEA No.
S- 66-524" has been wi t hdrawn.

EE IR I Rk I I I R R S I I R R Rk I I R R I R I I Rk S I I R I R O S
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NOTE: NEMA WC 8 (1988; Rev. 1992 and 1996)
"Et hyl ene- Propyl ene- Rubber - nsul ated Wre and
Cabl e for the Transm ssion and Distribution of
El ectrical Energy |ICEA S-68-516" has been

w t hdr awn.
EIR I I b I I I I I I I I I I b I I b I I I I I b I I I I I b I b I b I b I b I b I b b b b e I I b I b I b I b I b b I b I b I b o

NEVMA WC 74 (2000) 5 - 46 kV Shiel ded Power Cable for
Use in the Transnission & Distribution of
El ectric Energy | CEA S-93-639; Supercedes
W 3, WC 5 W 7, and WC 8

| NTERNATI ONAL ELECTRI CAL TESTI NG ASSOCI ATI ON ( NETA)

NETA ATS (1999) Electrical Power Distribution
Equi prent and Systens

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 (2002) National Electrical Code
STEEL STRUCTURES PAI NTI NG COUNCI L ( SSPC)

SSPC SP 1 (1982; Ed 2000) Solvent d eaning

SSPC SP 2 (1982; Ed 2000) Hand Tool d eaning
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SSPC SP 3

UL

uL

UL

uL

UL

uL

UL

uL

UL

uL

UL

UL

UL

6

83

467

486A

4868

510

514A

514B

651

651A

854

1072

1242

(1982; Ed 2000) Power Tool d eaning

UNDERWRI TERS LABORATORI ES | NC. (UL)

(2000; Bul. 2001, 2002) Rigid Metal
Conduit - Steel

(1998; R 2001, Bul. 2001, 2002)
Ther nopl astic-1nsulated Wres and Cabl es

(1993; R 2001) G ounding and Bondi ng
Equi pnent

(1997; R 2001, Bul. 2002, 2003) Wre
Connectors and Sol dering Lugs for Use with
Copper Conductors

(1997; R 2001, Bul. 2002, 2003) Wre
Connectors for Use with Al um num Conductors

(1994; R 1998) Pol yvinyl Chloride,
Pol yet hyl ene, and Rubber | nsul ating Tape

(1996; R 2001, Bul. 2001, 2002) Metallic
Qut | et Boxes

(1997; R 2002, Bul. 2001, 2002) Fittings
for Cable and Conduit

(1995; R 2002) Schedule 40 and 80 Rigid
PVC Condui t

(2000; R 2002) Type EB and A Rigid PVC
Conduit and HDPE Condui t

(1999; R 2002, Bul. 2001, 2002)
Servi ce- Entrance Cabl es

(2001; Bul. 2000, 2002, 2003)
Medi um Vol t age Power Cabl es

(2000; R 2001, Bul. 2002) Internediate
Met al Condui t

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Specification Section 16081N, "Apparatus

I nspection and Testing" applies only when nedi um
vol tage cabl e, nmedi um vol tage cable splices or
medi um vol tage terninations are included in the
proj ect .

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

1.2

RELATED REQUI REMENTS

Section 16050N, "Basic Electrical Mterials and Met hods" and Section 16081N
"Apparatus | nspection and Testing" apply to this section with additions and
nodi fications specified herein

SECTI ON 16303N Page 8



1

1

1

2.1 Under gr ound Service

Term nat e underground service into building at a point 1525 mm 5 feet

outside the building and projections thereof, except that service

conductors shall be continuous to the interior termnating point indicated.
Connections of the service to the service entrance equi prent is included
in Section 16402N, "Interior Distribution System" Protect ends of

under ground conduit with threaded metal caps or plastic plugs as applicable
until connections are nade.

3 DEFI NI TI ONS

a. Inthe text of this section, the words conduit and duct are used
i nt erchangeably and have the sane neani ng.

b. In the text of this section, "nediumvoltage cable splices," and
"medi um vol tage cable joints" are used interchangeably and have the
same neani ng.

[c. Underground structures subject to aircraft |oading are indicated on
t he draw ngs. ]

EE R R R S I R R I R I R S R R R R R S R R I R R R R R R R R O

NOTE: Areas subject to aircraft |oading are
general ly defined as foll ows:

1. For fixed wing aircraft facilities:

a) On or within 200 feet 61 m of runway
si del i ne

b) On or within 50 feet 15 m of taxiway or
apron sideline

c) Wthin Type 1 clear zone area as defined by
NAVFAC Publication P-971 "Airfield &
Hel i port Pl anni ng & Design" dated March
1998.

2. For rotary wing aircraft facilities:
a) On landing surfaces, primary surfaces, or
wi thin areas defined as "paved and unpaved
shoul ders" in NAVFAC Publication P-971
"Airfield & Heliport Planning & Design"
dated March 1998

EE R R R I R S I R R I I O R R R R O S R R R R R R I I O R R I

4 SUBM TTALS

EE R I R R S I R I R R I R R R R R R R R S R R I R R R S R R R R R O

NOTE: Wiere a "G' in asterisk tokens follows a
subnmittal item it indicates Government approval for
that item Add "G' in asterisk tokens follow ng any
added or existing submittal itenms deened
sufficiently critical, conplex, or aesthetically
significant to nmerit approval by the Governnent.
Submittal itens not designated with a "G' will be
approved by the CQC organization

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

Submit the following in accordance with the Section 01330, "Subnmtta
Procedures."
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1.

SD- 02 Shop Drawi ngs
Precast underground structures; G
Pulling-in irons; G

SD- 03 Product Data

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Subnittals are required for each kind,
vol tage, or type used on the project.
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I nnerduct; G

Medi um vol tage cable; G

Medi um vol tage cable terninations; G

Medi um vol tage cable joints; G

[Live end caps; G

Precast concrete structures; G

Sealing material for precast manhol e and handhole joints; G

Manhol e frames and covers; G

Handhol e frames and covers; G

[ Frames and Covers for Airfield Facilities; §

[Ductile Iron Frames and Covers for Airfield Facilities; @G

Conposi te/ fiberglass handhol es; G

Cabl e supports (racks, arns and insulators); G

SD- 06 Test Reports

Arc-proofing test for cable fireproofing materials; G

Medi um vol tage cabl e qualification and production tests; G

Fi el d Acceptance Checks and Tests; G
I dentify each cable for 600-volt, and medium vol tage cable tests. When
testing grounding el ectrodes and groundi ng systens, identify each grounding
el ectrode and each grounding systemfor testing. |Include the test nethod
and test setup (i.e. pin locations) used to determ ne ground resistance and
soil conditions at the tinme the measurements were nade.

SD-07 Certificates

Cabl e splicer/termnator; G

5 QUALI TY ASSURANCE
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1.5.1 Precast Underground Structures

Submittal required for each type used. Provide calcul ations and draw ngs
for precast manhol es and handhol es bearing the seal of a registered
pr of essi onal engi neer incl uding:

a. Material description (i.e., f'c and Fy)

b. Manufacturer's printed assenbly and installation instructions
c. Design calculations

d. Reinforcing shop drawi ngs prepared in accordance with ACl 315

e. Plans and el evati ons showi ng opening and pulling-in iron |ocations and
details

1.5.2 Certificate of Conpetency for Cable Splicer/Term nator

Certification of the qualification of the cable splicer/term nator shall be
submitted, for approval, 30 days before splices or termnations are to be
nmade in nmediumvoltage (5 kV to 35 kV) cables. The certification shal
include the training, and experience of the individual on the specific type
and classification of cable to be provided under this contract. The
certification shall indicate that the individual has had three or nore
years recent experience splicing and term nating medi um vol t age cabl es.

The certification shall also list a mninumof three splices/term nations
that have been in operation for nore than one year. In addition, the

i ndi vidual may be required to performa dummy or practice
splice/termnation in the presence of the Contracting Oficer, before being
approved as a qualified cable splicer. |If that additional requirement is

i nposed, the Contractor shall provide short sections of the approved types
of cables along with the approved type of splice/termnation kit, and
detail ed nmanufacturer's instructions for the cable to be spliced. The
Contracting O ficer reserves the right to require additional proof of
conmpetency or to reject the individual and call for certification of an
alternate cabl e splicer.

PART 2 PRODUCTS

2.1 MATERI ALS AND EQUI PMENT

2.1.1 Condui t

2.1.1.1 Rigid Metal Conduit
UL 6, galvanized steel, threaded type.

2.1.1.2 Rigid Metal Conduit, PVC Coated
UL 6, galvanized steel, threaded type, coated with a polyvinyl chloride
(PVC) sheath bonded to the gal vani zed exterior surface, nom nal one
millineter 40 mils thick, conforming to NEMA RN 1, Type A40, except that
har dness shall be nomi nal 85 Shore A durometer, dielectric strength shal
be mnimum 15. 75 kV per mm 400 volts per m| at 60 Hz, tensile strength

shal | be m ni mum 25 MPa 3500 psi, and aging shall be m ni mum 1000 hours in
an Atlas Weat heroneter.

SECTI ON 16303N Page 11



2.1.1.3 I nternedi ate Metal Conduit
UL 1242, gal vani zed steel, threaded type.

2.1.1.4 I nternediate Metal Conduit, PVC Coated
UL 1242, gal vani zed steel, threaded type, coated with a polyvinyl chloride
(PVC) sheath bonded to the gal vani zed exterior surface, nom nal one
mllinmeter 40 mls thick, conforming to NEMA RN 1, Type A40, except that
hardness shall be nominal 85 Shore A duroneter, dielectric strength shal
be mininmum 15.75 kV per nm 400 volts per m| at 60 Hz, tensile strength
shal | be m nimum 25 MPa 3500 psi, and aging shall be m ni mum 1000 hours in
an Atlas Wat heroneter.

2.1.1.5 Pl astic Conduit for Direct Buria

EE R R R S I R R R O I R R R R O S R R I R I R R R R R R R

NOTE: Refer to NEMA TC 2 for EPC-40-PVC for genera
underground direct burial use, and for EPC 80-PVC
where additional crushing or inpact strength would
be appropri ate.

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NEMA TC 2 and UL 651, Type [EPC-40-PVC] [or] [EPC-80-PVC] [as indicated].
2.1.1.6 Plastic Utilities Duct for Concrete Encasenent

NEMA TC 6 & 8 and UL 651A, Type [EB] [or] [___ ] [as indicated].
2.1.2 Fittings
2.1.2.1 Metal Fittings

UL 514B, threaded type.
2.1.2.2 PVC Conduit Fittings

NEMA TC 3, UL 514B, and UL 651
2.1.2.3 PVC Duct Fittings

NEMA TC 9.
2.1.2. 4 I nner duct

Provide corrugated [or solid wall] polyethylene (PE) or PVC innerducts with
pullwire. Size as indicated.

[2.1.2.5 Qutl et Boxes for Steel Conduit
Qutl et boxes for use with rigid or flexible steel conduit shall be
cast-nmetal cadm umor zinc-coated if of ferrous netal wth gasketed
cl osures and shall conformto UL 514A
]2.1.3 Conductors Rated 600 Volts and Less
Conduct or sizes are designated by American Wre Gauge (AW5) and Thousand

Crcular MIls (keml). Conductor and conduit sizes indicated are for
copper conductors unl ess otherwi se noted. Insulated conductors shall have
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the date of manufacture and other identification inprinted on the outer
surface of each cable at regular intervals throughout cable length. Wres
and cabl es manufactured nore than [24] [12] nonths prior to date of
delivery to the site shall not be accepted.

EE R R R S R I R R I R S R R R R O S R R I R R R R O R R R

NOTE: Type THWinsul ation can only be obtained in
| arge quantity. Use of this type of insulation is
not recomrended for smaller projects. Types USE and
THWare |larger than THWN i nsul ati on. Wen they are
al | oned ensure that the conduit has been properly
sized for the number of THWor USE wires indicated

in each conduit run
EIR IR R b R S I I I I IR I I I I I R R S I I IR I R I I I I R I I R I I I I R R I S I b b E b I R I I I b I b I b b I I 3 I b b b I

2.1.3.1 Conduct or Types and Col or Codi ng

EE R R R S R I R R I R S R R R R R S R I R I R R R S R R S R R O

NOTE: |f al um num conductor is pernmitted (not
excl uded), include requirenment for adjusting the
raceway sizes with additional reference to NEC.

Al so give detailed instructions as to materials and
met hods required for splicing and term nating
600-volt wires and cables with regard to the
material used at bus or other connection point.
There are instances when you may want to consider
copper only (customer request, matching existing
with small quantity, etc.). |If copper only is
specified, delete itemb in subparagraph entitled
"Conductors rated 600 volts and | ess", and other

references to al um num conductors.
EIE IR IR b R S I I I I R I I I I I b R S b I IR I R I I I I R I S I I I I I R b I S b b b b b I b I b I b I b b b b b I I b I b b b I

Service entrance and direct buried conductors shall conformto UL 854, Type
USE. Conductors in conduit other than service entrance shall conformto UL
83, Type THWN [or THW. Conductor size and nunber of conductors in each
cabl e shall be as indicated. Conductors shall be color coded. Conductor
identification shall be provided within each encl osure where a tap, splice,
or termnation is made. Conductor identification shall be by col or-coded

i nsul ated conductors, plastic-coated self-sticking printed markers, col ored
nyl on cable ties and plates, or heat shrink type sleeves. Control circuit
term nations shall be properly identified. Conductors No. 10 AWG and
smal l er shall be solid copper. Conductors No. 8 AWG and | arger shall be
stranded copper. J[Al conductors shall be copper.] [Conductors No. 6 AW
and small er shall be copper. Conductors No. 4 AWG and | arger shall be
either copper or alumnum at the Contractor's option.] [As an exception
to the preceding statenment, do not substitute alum num for copper if the
equi val ent al um num conductor size would exceed 500 kcm | .]

a. Colors for coding conductors shall be:

208- VOLT SYSTEM 480- VOLT SYSTEM

Neutral - Wite Neutral - Wite

Phase A - Bl ack Phase A - Brown

Phase B - Red Phase B - Orange

Phase C - Bl ue Phase C - Yell ow

Groundi ng Conductor - G een Groundi ng Conductor - G een
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[ b.

2. 1.

4

Al urmi num Conductors: Al um num conductors shall be AA-8000 series

el ectrical grade alum numalloy. Type EC/ 1350 is not acceptable.
Shoul d the Contractor choose to use the al um num option for conductors
No. 4 AWG and |l arger dianmeter, the Contractor shall be responsible for

i ncreasing the conductor size to have the sane anpacity as the copper
size indicated; increasing the conduit and pull box sizes to
accommodat e | arger size al um num conductors in accordance with NFPA 70;
ensuring that the pulling tension rating of the al um num conductor is
sufficient; relocating equi prent, nodifying equi prment termnnations,

resi zing equipnent; and resolving to the satisfaction of the
Contracting O ficer interference problens that are direct results of

t he use of al umi num conductors in lieu of copper. Were Contractor
provi des equi prent whose manuf acturer requires copper conductors at the
term nations, or requires that only copper conductors be provided

bet ween conponents of equi prment, the Contractor shall provide copper
conductors, or necessary splices, splice boxes, and other work required
to satisfy manufacturer's requirenents.]

600 Volt Wre Connectors and Term nal s

Shal | provide a uniform conpression over the entire contact surface.
Sol derless termnal |lugs shall be used on stranded conductors.

a.

[b.

2. 1.

5

For use with Copper Conductors: UL 486A

For use with Al um num Conductors: UL 486B. For connecting al um num
to copper, connectors shall be the circunferentially conpressed,

netal lurgically bonded type.]

600 Volt Splices

Provide splices with a conpression connector on the conductor and by
i nsul ati ng and wat er proofi ng using one of the follow ng methods which are
suitabl e for continuous subnersion in water and conply with NEMA C119.1

a.

2. 1.

6

Provi de cast-type splice insulation by neans of nol ded casting process
enpl oying a thernosetting epoxy resin insulating material applied by a
gravity poured nethod or by a pressure injected nmethod. Provide
conponent materials of the resin insulation in a packaged formready
for convenient m xing w thout renoving fromthe package.

1. Gavity poured nethod shall enploy naterials and equi pnent
contained in an approved conmercial splicing kit which includes a
mol d suitable for the cables to be spliced. Wen the nold is in
pl ace around the joined conductors, prepare the resin mx and pour
into the nold.

Provi de [heavy wal|] heat shrinkable splice insulation by nmeans of a
t her nopl asti ¢ adhesi ve seal ant material which shall be applied by a
cl ean burni ng propane gas torch.

Provi de a col d-shrink rubber splice which consists of EPDM rubber tube
whi ch has been factory stretched onto a spiraled core which is renoved
during splice installation. The installation shall not require heat or
flame, or any additional nmaterials such as coverings or adhesive. It
shal | be designed for use with inline conpression type connectors, or

i ndoor, outdoor, direct-burial or submerged | ocations.

Medi um Vol t age Cabl e
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Cabl e (conductor) sizes are designhated by American Wre Gauge (AW5) and
Thousand Circular MIs (kcmil). Conductor and conduit sizes indicated are
for copper conductors unless otherwi se noted. |Insulated conductors shal
have the date of manufacture and other identification inprinted on the
outer surface of each cable at regular intervals throughout cable |ength.
Wres and cabl es manufactured nore than [24] [12] nonths prior to date of
delivery to the site shall not be accepted.

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE:

1. For EPR Cable ratings and insulation thickness
are shown in table CG1 of AEIC CS6. Jacket
thickness is shown in table 7-3 of NEMA WC 74 and
Tabl e 27.18 of UL 1072.

For XLP: Cable ratings and insulation thickness
are as calculated in AEIC CS8. Jacket thickness is
shown in table 7-3 of NEMA WC 74 and Table 27. 18 of
UL 1072.

2. Require conpact round conductors only where
cable size is limted by the size of the conduit and
where the conduit size cannot be increased to
accommodat e the conductors. Standard cable
conductors provided by sone manufacturers are
conpressed or conpact round. These neet the
requirenents if conpact round conductors or
conpressed conductors are not explicitly specified.
In conpact round conductors, the dianeter of the
stranded conductor is reduced by approximately 10

percent .
EE IR R I Sk S S I S S I I R R R Rk S I S Sk S kI R R R Rk S S I S O Sk I S O R
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NOTE: For projects within LANTNAVFACENGCOM Use
only EPR insulation with a tape shield unless
specifically requested by the activity, or otherw se
directed, to use or allow the use of XLP insulation
or wire shield. Values for 133 percent insulation
shal |l be used on all systens other than four-wire,
mul ti-grounded systens, unless specifically directed
ot herwi se. Use values in tables below for

i nsul ation thicknesses for single-conductor EPR

cabl es.
| NSULATI ON THI CKNESS AND CONDUCTOR SI ZES
(From AEI C CS6 Table C 1)
M ni mum Aver age | nsul ati on
Rat ed Vol t age Conduct or Size Thi ckness (m | s)at
Phase to Phase (kV) (AWG or kcnil) I nsul ation Leve
100% 133%
5 8 to 1000 90 115
15 2 to 1000 175 220
35 1/0 to 2000 345 420
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2.1.6.1 Cabl e Configuration

Cable for [34.5] [13.2] [12.47] [11.5] [4.16] [___ ] kV underground
distribution systemshall be Ozone resistant ethyl ene-propyl ene
-rubber-insul ated (EPR) cable conforning to NEMA WC 74, AEIC CS6, and UL
1072 [or cross-linked-thernosetting-pol yethyl ene-insul ated (XLP) cabl e
conform ng to NEMA WC 74, AEIC CS8, and UL 1072]. Cable shall be [single]
[three] conductor, enploying concentric-lay-stranded, O ass B, [conpact
round, ]copper conductors. Cable shall have conductor and insulation
shielding. Insulation shielding shall be netal tape [or wire] type
consisting of a concentric serving of tape [or wires] according to NEVA WC
74. Cable shall be rated [__ ] kV with insulation thickness of [
mls. Cable shall have a polyvinyl chloride jacket wi th thickness
conformng to NEMA WC 74 and UL 1072.

[2.1.6.2 Paper |nsul ated Lead Covered (PILC) Cables

Rk Ik Sk kR IR R R Ik O R R Rk Rk S R R R O O kS I O I S

NOTE: PILC cables for use on circuits 10 kV or nore
shal|l be shielded. PILC cable is reconmended only
for projects where new cable systemw ||l be spliced
to existing PILC cable distribution system

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

Cable for [34.5] [13.2] [12.47] [11.5] [4.16] kV distribution system shal
be solid type inpregnated-paper-insul ated | ead-covered cable confornmng to
AEI C CS1. Cable shall be [single] [three] conductor, enploying
concentric-lay-stranded, Cl ass B, [conpact round, ] copper conductor[s].
The cabl e shall have conductor shielding and insul ati on shiel ding over each
i ndi vi dual conductor. The sheath shall be of the finest approved speci al
fatigue resistant, age resistant arsenical |ead alloy proved by experience
and bendi ng machine tests. The sheath shall be snmpboth and concentric, free
of scars or indentations. The thickness of the sheath shall be in
accordance with AEIC CS1. Any sanpl es exceedi ng the specified thickness
deviations at any point shall justify conplete rejection of adjacent cable
wi thout further tests or qualifications. A protective covering of

t her mopl asti ¢ pol yet hyl ene shall be applied over the sheath. The rated

vol tage of the cable shall be | ] percent insulation |eve
for [ ] kV systenm.

]2.1.7 Medi um Vol t age Cabl e Termi nati ons

| EEE 48 Class 1. Provide term nations for indoor or outdoor use which
include stress control termnator with skirts, ground clanp, connectors,
and lugs. The terminator shall be the product of one manufacturer,
suitable for the type and materials of the cable term nated. Furnish
conmponents in the formof a "UL listed" kit, including conplete
instructions which shall be followed for assenbly and installation.
Provide term nator as specified herein for term nating single conductor,
[or the single conductor of nulticonductor,] solid insulated, nonnetallic
j acketed type cables for service voltage up to 35 kV. Do not use separate
parts of copper or copper alloy in contact with al um num or al um num al | oy
parts in the construction or installation of the termi nator.

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: Provide with skirts. By including skirts for
"indoor" and "wi thin equipnent" |ocations, tracking
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resistance is significantly inproved.
EE IR I Sk S S I S S I I S R R R Rk I I S Sk S Ik I kS R R I Rk S S I kS I S I S

2.1.7.1 Col d- Shri nk Type

Term nator shall be a one-piece design utilizing the manufacturer's | atest
technol ogy, where high-dielectric constant (capacitive) stress control is
integrated within a skirted insulator nade of silicone rubber. Term nation
shall not require heat or flame for installation. Termination kit shal
contain all necessary nmaterials (except for the lugs). Term nation shal

be designed for installation in |low or highly contam nated indoor or
outdoor locations and shall resist ultraviolet rays and oxidative
deconposi ti on.

2.1.7.2 Heat Shrinkabl e Type

Term nator shall consist of a uniformcross section heat shrinkable
polyneric and el astoneric construction stress relief tubing and
environmental |y seal ed outer covering that is nontracking, resists heavy
at nospheric contam nants, ultra violet rays and oxi dati ve deconposition.
Provi de heat shrinkable sheds or skirts of the sane material. Term nation
shal | be designed for installation in low or highly contam nated i ndoor or
out door | ocati ons.

[2.1.8 Term nation; Separabl e | nsul ated Connector Type

Rk Ik kR IR R R Ik AR Rk R R Rk O kO O R R R I R R Rk ko

NOTE: Separabl e insul ated connectors, such as

| oad- break el bows, nmay be used with certain

equi pnent. Where they are required, they should be
specified in the section that provides the equipnent
(i.e., Sections 16272N, 16273N, and 16341N) and
cross referenced herein for installation and testing.

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Provide as specified in Section [16272N, "Three-Phase Pad-Munted
Transformers"] [16273N, "Singl e-Phase Pad-Munted Transformers"] [and] [
16341N, "SF6 I nsul ated Pad-Mounted Swi tchgear"].

1]2.1.9 Medi um Vol t age Cabl e Joints

Provide joints (splices) in accordance with | EEE 404 suitable for the rated
vol tage, insulation level, and insulation type of the cable. Upon request,
supply manufacturer's design qualification test report in accordance with

| EEE 404. Connectors for joint shall be tin-plated electrolytic copper,
havi ng ends tapered and having center stops to equalize cable insertion.
Connectors shall be rated for voltage of 35 kV m ni mum

a. Heat-Shrinkable Joint: Consists of a uniformcross-section
heat - shri nkabl e pol yneric construction with a linear stress relief
system a high dielectric strength insulating material, and an
integrally bonded outer conductor layer for shielding. Replace
original cable jacket with a heavy-wall heat-shrinkable sleeve with
[hot-nelt adhesive coating.] [waterproof nastic seal on both ends.]

b. Watertight Taped-Type Joint: Consists of an approved connector

sel f-fusing or self-bonding insulating tape, self-fusing sem conducti ng
tape, tinned copper shielding tape or braid, and plastic tape.
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c. Cold-shrink rubber-type joint: Joint shall be of a cold shrink design
t hat does not require any heat source for its installation. Splice
i nsul ation and jacket shall be of factory formed cold shrink sleeves
made of black EPDM rubber. Splice shall be packaged three splices per
kit, including conmplete installation instructions.

[2.1.10 Li ve End Caps

Provide live end caps using a "kit" including a heat-shrinkable or
col d-shrink tube and a high dielectric strength, polyneric plug overl apping
the conductor. End cap shall conformto applicable portions of | EEE 48.

1]2.1.11 Tape
2.1.11.1 I nsul ati ng Tape

UL 510, plastic insulating tape, capable of performng in a continuous
tenmperature environnent of 80 degrees C

2.1.11.2 Buri ed Warning and ldentification Tape

Provi de detectable tape in accordance with Section 02315N, "Excavation and
Fill".

2.1.11.3 Fi reproofing Tape

Rk Ik kR IR R R Ik AR Rk R R Rk O kO O R R R I R R Rk ko

NOTE: Provide the follow ng paragraph where nmedi um
vol tage cable (2200 volts or greater) is installed
i n manhol es, handhol es and vaul ts.

EE R R R I R R R I I O R R R Ok S R R I R I R I O R I O

Furni sh tape conposed of a flexible conformabl e unsupported intumescent

el astoner. Tape shall be not less than 0.762 mm 0.030 inch thick by 76.2 mm
3 inches wi de, noncorrosive to cable sheath, self-extinguishing,
nonconbusti bl e, and shall not deteriorate when subjected to oil, water,

gases, salt water, sewage, and fungus.

2.1.12 Pul I Rope

Shall be plastic having a mninumtensile strength of 890 N 200 pounds.
2.1.13 Groundi ng and Bondi ng Equi prrent

Rk Rk Rk R R IR R R Sk O O e S O R AR Rk R Rk O kO I R IR R I b I Rk I o

NOTE: Provide 20 foot sectional ground rods on
projects at the Naval Hospital in Portsnouth,
Vi rginia.

EE R R R kR S I R R R I I O R R R R O S R R R I R I R I O R I R I

UL 467. Provide copper clad steel ground rods with dianeter adequate to
permt driving to full length of the rod, but not less than 19 mm 3/4 inch
in diameter. Gound rods shall be[ 3050 nm 10 feet long][ 6100 nm 20 feet
| ong, sectional type] unless otherw se indicated.

2.1.14 Cast -1 n-Pl ace Concrete

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: Use the first bracketed paragraph when
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project includes a concrete section in Division 3;
ot herwi se, the second bracketed paragraph may be
used. Coordinate requirenments with Section 03300,
"Cast-in-Place Concrete."

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O

[ Concrete for encasenent of underground ducts shall be 20 MPa 3000 ps

m ni mum 28-day conpressive strength. Concrete associated with electrica

wor k for other than encasenent of underground ducts shall be 30 MPa 4000 ps
m ni mum 28-day conpressive strength unl ess specified otherwise. All

concrete shall conformto the requirenments of Section 03300, "Cast-in-Place

Concrete. "]

Rk Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A

NOTE: |If concrete requirenents are detailed and no
cast-in-place concrete section is to be included in
the project specification, refer to Section 03300,
"Cast-in-Place Concrete," and sel ect such portions
as needed to provide conplete requirenents in

addition to the requirenents bel ow
EE IR R I Sk S S I S S S I R R R Rk I S Sk S I Sk I R R Ik I S I R Sk I O R I

[ Shal | be conposed of fine aggregate, coarse aggregate, portland cenent,
and water so proportioned and nixed as to produce a plastic, workable
m xture. Fine aggregate shall be of hard, dense, durable, clean, and
uncoat ed sand. The coarse aggregate shall be reasonably well graded from
4.75 mmto 25 nm 3/16 inch to one inch. The fine and coarse aggregates
shall be free frominjurious anounts of dirt, vegetable matter, soft
fragnments or other del eterious substances. Water shall be fresh, clean,
and free fromsalts, alkali, organic matter, and other inpurities.
Concrete for encasenent of underground ducts shall be 20 MPa 3000 ps
m ni mum 28-day conpressive strength. Concrete associated with electrica
wor k for other than encasenent of underground ducts shall be 30 MPa 4000 ps
m ni mum 28-day conpressive strength unl ess specified otherwise. Slunp
shal | not exceed 100 mMmm 4 inches. Retenpering of concrete will not be
permtted. Exposed, unformed concrete surfaces shall be given a snooth,
wood float finish. Concrete shall be cured for a period of not less than 7
days, and concrete nmade with high early strength portland cenment shall be
repai red by patching honeyconbed or otherw se defective areas with cenent
nortar as directed by the Contracting Officer. Air entrain concrete
exposed to weat her using an air-entraining adm xture conform ng to ASTM C260.
Air content shall be between 4 and 6 percent.]

2.1.15 Under ground Structures
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NOTE: This paragraph should be edited to conply
with project requirenments concerning the type of
structure or duct, strength of concrete, concrete
m x, netal accessories, and excavating and grading.
I ndi cate special reinforcing where required,
particularly with duct banks of non-rectangul ar
cross-section. Designer shall contact |oca

t el ephone conpany, where applicable, concerning the
size of all signal manhol es and the nunber and type
of signal duct required. Determine availability
since aircraft or H20 hi ghway | oadi ngs nmay not be
avai l abl e in precast.
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See standard sketches UG 1 through UG 7, covering

manhol es and handhol es | ocated at

http://ww. ef dl ant. navfac. navy. nil /| ant ops_04/ horme. ht m
The required sketches should be included on the

proj ect draw ngs.

EE R R R S R I R R I R S R R R R O S R R I R R R R O R R R

Provi de precast concrete underground structures or standard type
cast-in-place [manhol e] [and] [handhol e] types as indicated, confornming to
ASTM C857 and ASTM C478M ASTM CA78[, except that the spacing of manhol e
steps or |adder rungs shall not exceed 405 nm 16 i nches]. Top, walls, and
bottom shal |l consist of reinforced concrete. Wlls and bottom shall be of
nonol i thic concrete construction. Locate duct entrances and w ndows near
the corners of structures to facilitate cable racking. Covers shall fit
the frames wi thout undue play. Formsteel and iron to shape and size with
sharp lines and angles. Castings shall be free fromwarp and bl ow hol es
that may inmpair strength or appearance. Exposed netal shall have a snpoth
finish and sharp lines and arises. Provide necessary |lugs, rabbets, and
brackets. Set pulling-in irons and other built-in itens in place before
depositing concrete. Install a pulling-iniron in the wall opposite each
duct line entrance. Cable racks, including rack arns and insul ators, shal
be adequate to accommbdate the cabl e.

.1.15.1 Cast-In-Place Concrete Structures

Concrete shall conformto Section 03300, "Cast-in-Place Concrete."
[Construct walls on a footing of cast-in-place concrete except that precast
concrete base sections may be used for precast concrete nanhole risers].

[ Concrete bl ock shall conformto ASTM C139 and Section 04200N, "Unit
Masonry."] [Concrete block is not allowed in areas subject to aircraft

| oading.] [Decks and covers subject to aircraft |oading shall be as

i ndi cated on the draw ngs.]

.1.15.2 Precast Concrete Manhol es, Risers and Tops

In lieu of cast-in-place, Contractors, at their option, nmay provide precast
concrete underground structures subject to the requirements specified

bel ow. Precast units shall be the product of a manufacturer regularly
engaged in the manufacture of precast concrete products, including precast
manhol es and handhol es.

a. General: Precast concrete structures shall have the sane accessories
and facilities as required for cast-in-place structures. Likew se,
precast structures shall have plan area and cl ear heights not |ess than
t hose of cast-in-place structures. Concrete nmaterials and met hods of
construction shall be the sane as for cast-in-place concrete
construction, as nodified herein. Slope in floor nmay be onitted
provi ded precast sections are poured in reinforced steel forns.
Concrete for precast work shall have a 28-day conpressive strength of
not |less than 30 MPa 4000 psi. Structures may be precast to the design
and details indicated for cast-in-place construction, precast
nonolithically and placed as a unit, or structures may be assenbl ed
sections, designed and produced by the manufacturer in accordance with
the requirenents specified. Structures shall be identified with the
manuf acturer's name enbedded in or otherw se permanently attached to an
interior wall face.

b. Design for Precast Structures: ACI 318M 318RM | n the absence of
detailed on-site soil information, design for the follow ng soi
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paranmeters/site conditions:

1

2.

Angl e of Internal Friction (phi) = 0.523 rad 30 degrees

Unit Weight of Soil (Dry) = 1760 kg/n? 110 pcf, (Saturated)
= 2080 kg/n?® 130 pcf

Coefficient of Lateral Earth Pressure (Ka) = 0.33

Gound Water Level = 915 nm 3 feet bel ow ground el evation
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NOTE: Specify H20 hi ghway | oadi ng for nost
| ocations. Revise as required if loading in excess
of H20 hi ghway | oading i s required.

Use the second bracketed option for structures that
may be subject to aircraft |oading. Structures
subject to aircraft loading shall be as indicated on
the drawi ngs. Structure design requirenents nust

al so be shown on the drawi ngs. Decks and covers
subject to aircraft |oadings shall be designed for

| oadi ngs per FAA AC- 150/ 5320-6 except as foll ows:

a. Covers shall be designed for 100,000 Ib 45 000 kg
wheel | oads with 250 psi 1.72 MPa tire pressure.

b. For spans of less than 2 feet 0.6 min the |east
direction, a uniformlive |load of 325 psi 2.24 Mpa
shal | be used.

c. For spans of 2 feet 0.6 mor greater in the

| east direction, the design shall be based on the
number of wheels which will fit the span. Wee

| oads of 75,000 pounds 34,000 kg each shall be used.
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5.

Vertical design |loads shall include full dead, superinposed dead,
and live loads including a 30 percent nagnification factor for

i mpact. Live loads shall consider all types and nagnitudes of
vehi cul ar (autonotive, industrial, or aircraft) traffic to be
encountered.[ The m ni mum design vertical |oad shall be for H20
hi ghway | oadi ng per AASHTO HB.][ Decks and covers subject to
aircraft |loading shall be as indicated on the draw ngs.]

Hori zontal design |oads shall include full geostatic and
hydrostatic pressures for the soil paraneters, water table, and
depth of installation to be encountered. Also, horizontal | oads
i nposed by adjacent structure foundations, and horizontal |oad
conmponents of vertical design |oads, including inpact, shall be
considered, along with a pulling-in iron design |oad of 26,700 N
6000 pounds.

Each structural conponent shall be designed for the |oad
conbi nation and positioning resulting in the maxi num shear and
nmonent for that particular conponent.

Desi gn shall also consider the live |oads induced in the handling,
installation, and backfilling of the manholes. Provide lifting
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devices to ensure structural integrity during handling and
installation.

c. Construction: Structure top, bottom and wall shall be of a uniform
t hi ckness of not |ess than 150 mm 6 inches. Thin-walled knock-out
panel s for designed or future duct bank entrances shall not be
permtted. Quantity, size, and location of duct bank entrance w ndows
shall be as directed, and cast conpletely open by the precaster. Size
of wi ndows shall exceed the nom nal duct bank envel ope di nensions by at
| east 305 nm 12 inches vertically and horizontally to preclude in-field
wi ndow nodi fi cati ons nade necessary by duct bank m salignment.
However, the sides of precast wi ndows shall be a m ni mumof 150 mMmm 6
i nches fromthe inside surface of adjacent walls, floors, or ceilings.
Formthe perineter of precast w ndow openings to have a keyed or inward
flared surface to provide a positive interlock with the mati ng duct
bank envel ope. Provide welded wire fabric reinforcing through w ndow
openings for in-field cutting and flaring into duct bank envel opes.
Provi de additional reinforcing steel conprised of at least two No. 4
bars around wi ndow openi ngs. [The mni num concrete cover for
reinforcing steel shall be 50 mqmm 2 inches.] Provide drain sunps a
m ni mum of 305 nm 12 inches in dianeter and 100 mm 4 i nches deep for
precast structures.
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NOTE: Do not use shiplap joints for
LANTNAVFACENGCOM pr oj ect s.
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d. Joints: Provide tongue-and-groove joints on mati ng edges of precast
conponents. Shiplap joints are not allowed. Design joints to firmy
i nterl ock adjoining conponents and to provi de waterproof junctions and
adequat e shear transfer. Seal joints watertight using preformed
plastic strip conform ng to AASHTO ML98, Type B. Install sealing
material in strict accordance with the seal ant nanufacturer's printed
instructions. Provide waterproofing at conduit/duct entrances into
structures, and where access frane neets the top slab, provide
conti nuous grout seal

2.1.15.3 Manhol e Frames and Covers

Provide cast iron franes and covers for manhol es conforning to Cl D A-A-60005
Cast the words "ELECTRIC' and "TELEPHONE" in the top face of power and
t el ephone manhol e covers, respectively.

2.1.15. 4 Handhol e franmes and covers

Frames and covers of steel shall be welded by qualified welders in
accordance with standard comercial practice. Steel covers shall be

roll ed-steel floor plate having an approved antislip surface. Hinges shal

be of [stainless steel with bronze hinge pin] [wought steel], 125 by 125 mm
5 by 5 inches by approximately 4.75 nm 3/16 inch thick, wthout screw

hol es, and shall be for full surface application by fillet welding. Hi nges

shal | have nonrenpvabl e pins and five knuckles. The surfaces of plates
under hinges shall be true after the renpoval of raised antislip surface, by

gri nding or other approved nethod.

[2.1.15.5 Frames and Covers for Airfield Facilities
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NOTE: Use this paragraph for structures subject to
aircraft | oadi ng.
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Fabricate franes and covers for airfield use of standard comercial grade
steel welded by qualified welders in accordance with AWS D1.1/D1. 1M
Covers shall be of rolled steel floor plate having an approved anti-slip
surface. Steel franes and covers shall be hot dipped gal vani zed after
fabrication.

1[2.1.15.6 Ductile Iron Frames and Covers for Airfield Facilities
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NOTE: As an option, the designer may also allow the
use of this paragraph for structures subject to
aircraft | oading.
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At the contractor's option, ductile iron covers and franes designed for a
m ni mum proof | oad of 100,000 pounds 45,000 kg, may be provided in lieu of
the steel franes and covers indicated. Covers shall be of the sane
material as the frames (i.e. ductile iron frame with ductile iron cover

gal vani zed steel frame with gal vani zed steel cover). Proof |oading shal
be perforned in accordance with CI D A-A-60005 and ASTM A48/ A48M  Pr oof

| oads shall be physically stanped into the cover. Provide the Contracting
Oficer copies of previous proof |oad test results perforned on the sane
franmes and covers as proposed for this contract. The top of the structure
shall be nodified to accept the ductile iron structure in lieu of the stee
structure indicated. The finished structure shall be level and
non-rocking, with the top flush with the surroundi ng pavenent.

1[2.1.15.7 Brick for Manhol e Coll ar
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NOTE: Do not use brick for manholes in |cel and.
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Brick shall be sewer and manhol e brick conformng to ASTM C32, G ade M5
]2.1.16 Conposi t e/ Fi ber gl ass Handhol es and Covers

Provi de handhol es and covers as indicated. Handholes and covers shall be
of polymer concrete, reinforced with heavy weave fi bergl ass.

2.1.17 Cabl e Supports (Racks, Arns and | nsul ators)
The netal portion of racks and arns shall be zinc-coated after fabrication.
2.1.17.1 Cabl e Racks
The wal | bracket shall be 100 nm 4 inches by approximately 38 mm by 4.76 mm
1-1/2 inch by 3/16 inch channel steel,[ 1220 mm 48 inches long (mninum in
manhol es] [and] [[___] mminches long in handholes]. Slots for nmounting
cable rack arnms shall be spaced at 200 nm 8 i nch intervals.
2.1.17.2 Rack Arns
Cabl e rack arns shall be steel or malleable iron or glass reinforced nylon

and shall be of the renpvable type. Rack armlength shall be a m ni num of
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2.

200 mMm 8 i nches and a maxi mum of 305 nm 12 i nches.

.1.17.3 I nsul ators

Insulators for nmetal rack arns shall be dry-process gl azed porcelain
Insul ators are not required for nylon arns.

.1.18 Cabl e Tags

Provi de as specified in 16050N, "Basic Electrical Materials and Methods."

.2 SOURCE QUALI TY CONTRCL

2.1 Arc-Proofing Test for Cable Fireproofing Materials

Manuf acturer shall test [one] [three] sanple [assenbly] [assenblies, each]
consisting of a straight |ead tube 305 nmm 12 inches long with a 65.5 nm 2
1/ 2-inch outside dianeter, and a 3.175 mm 0. 125 inch thick wall, and
covered with one-half lap layer of arc and fireproofing material per

manuf acturer's instructions. The arc and fireproofing tape shall wthstand
extreme tenperature of a high-current fault arc 13,000 degrees K for 70
cycles as determ ned by using an argon directed plasma jet capabl e of
constantly produci ng and maintaining an arc tenperature of 13,000 degrees
K. Tenperature (13,000 degrees K) of the ignited arc between the cathode
and anode shall be obtained froma DC power source of 305 (plus or mnus 5)
anperes and 20 (plus or minus 1) volts. The arc shall be directed toward
the sanpl e assenbly accurately positioned 5 (plus or minus 1) mllimeters
downstreamin the plasna fromthe anode orifice by fixed flow rate of argon
gas (0.18 g per second). Each sanple assenbly shall be tested at three
unrel ated points. Start tinme for tests shall be taken fromrecorded peak
current when the specinen is exposed to the full test tenperature. Surface
heat on the specinmen prior to that time shall be minimal. The end point is
est abli shed when the plasma or conductive arc penetrates the protective
tape and strikes the |ead tube. Submittals for arc-proofing tape shal
indicate that the test has been perforned and passed by the manufacturer.

2.2 Medi um Vol t age Cabl e Qualification and Production Tests
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NOTE: Use AEIC CS6 for EPR cable and AEIC CS8 for
XLP cabl e.
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Results of [AEIC CS6] [AEIC CS8] qualification and production tests as
appl i cabl e for each type of nedi umvoltage cable.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON
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NOTE: Soil treatnent for termite control shal
conformto Section 02361N, "Soil Treatnent for
Termite Control," except that application to direct
burial cable installation shall be as specified. In
lieu of soil poisoning, cable in direct-buried
EPC- 40- PVC conduit can be a nore econonical and
practical way of protecting cable fromtermtes.
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Underground installation shall conformto | EEE C2 and NFPA 70 except as
ot herwi se specified or indicated.

3.1.1 Cont ract or Damage

The Contractor shall pronptly repair any indicated utility Iines or systens
damaged by Contractor operations. Damage to |lines or systens not

i ndi cated, which are caused by Contractor operations, shall be treated as
"Changes" under the terns of the General Provisions of the contract. |If
the Contractor is advised in witing of the location of a nonindicated |ine
or system such notice shall provide that portion of the line or system
with "indicated" status in determining liability for damages. Nonindicated
utility lines found by the Contractor while scanning the construction site
with el ectromagnetic or sonic tracing equipnment will be treated as
"indicated" utilities. |In any event, the Contractor shall inmrediately
notify the Contracting Oficer of any such damage.

3.1.2 Cast -1 n-Pl ace Concrete
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NOTE: Use the first bracketed option when project
i ncludes a concrete section in Division 3;
ot herwi se, the second bracketed option nmay be used.
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Cast-in-place concrete work shall conformto the requirenents of[ Section
03300, "Cast-in-Place Concrete"][ ACI 318M 318RM.

3.1.3 Direct Burial System
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NOTE: Direct earth burial cables generally require
direct burial splices. Cbserve marker slab

requi renents previously covered in this

speci fication.
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Bury cables directly in earth, except under [railroad tracks,] [paved
areas,] [and] [roadways,] install cables in conduit encased in concrete.
Install cables buried directly in earth in the followi ng manner:

a. Slope ducts to drain

b. Excavate trenches in which the cables are placed by hand or with
nmechani cal trenching equi pnent, and provide a m ni num cabl e cover of
610 nm 24 inches bel ow finished grade for power conductors operated at
600 volts and |l ess, and 765 nm 30 inches to the top of the cables for
over 600 volts. Trenches shall be not |ess than [150] [200] mm [6] [8]
i nches wi de, and shall be in straight |ines between cabl e markers.
[Cabl e pl ows shall not be used.] Bends in trenches shall have a radius
of not less than 915 mm 36 inches. Were two or nore cables are laid
parallel in the sane trench, space cables laterally at not less than 75
mm 3 i nches apart, except that comuni cation cable shall be separated
from power cable by a nminimum di stance of 305 mm 12 inches.

c. Do not unreel and pull cables into the trench fromone end. However,

the cable [may] [shall] be unreeled on grade and lifted into position.]
Cabl e beddi ng and cover shall consist of naterial which would pass a 6
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nm 1/ 4 inch screen with no sharp objects. When rock is encountered,
renove to a depth of at least 75 mm 3 inches below the cable and fil

the space with sand or clean earth free fromparticles larger than 6 nm
1/4 inch.][ Cable bedding and cover shall consist of a 75 mm 3 inch
sand bedding with 75 mm 3 inches nore sand placed on top of cable.]

3.1.3.1 Rest orati on

Repl ace sod whi ch has been renpbved, as soon as possible after backfilling
is completed. Restore areas disturbed by trenching, storing of dirt, cable
| ayi ng, pad construction, and other work to original condition and maintain
until final acceptance. Provide necessary topsoiling, fertilizing, |imng,
seedi ng, sodding, sprigging or mulching. [Performwork in accordance with
Section 02921N, "Turf," and Section 02930N, "Exterior Plants."]

3.1.3.2 Crossing Cabl es

Separate cabl es crossing other cables or netal piping fromthe other cables
or pipe by not less than [75] [305] mm[3] [12] inches of well tanped earth.

3.1.3.3 Splicing

Provi de cabl es in one piece without splices between connections except
where the distance exceeds the lengths in which cables are nmanufactured.

3.1.3. 4 Bends

Bends in cables shall have an inner radius not |ess than [those specified
in NFPA 70 for the type of cable specified.] [12 tines the cable dianeter.]

3.1.3.5 Hori zont al Sl ack

Leave approximately 915 mm 3 feet of horizontal slack in the ground on each
end of cable runs, on each side of connection boxes, and at points where
connecti ons are brought above ground. Where cable is brought above ground,
| eave additional slack to nake necessary connections.[ Splices in

| ead-sheat hed or arnored cables shall be enclosed in split-type cast-iron
splice boxes; after conpletion of the connection, tightly clanp the box and
fill with insulating filler compound.]

3.1. 4 Identification Slabs [ Markers]
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NOTE: Use this paragraph for direct buried cable and
for direct buried conduit, to mark ends of conduit

sl eeves under paved areas and to nmark |ocation of

st ubout s.
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Provide a sl ab at each change of direction of direct buried cable, over
each splice, over the ends of ducts or conduits which are installed under
paved areas and roadways, and over ends of stubouts. Identification slabs
shal |l be concrete, approxinmtely 500 mm square by 150 mm 20 i nches square
by 6 inches thick and shall be set flat in the ground so that the top
surface projects not less than 20 mm 3/4 inch, nor nore than 30 nm1 1/4

i nches above ground. The concrete shall have a conpressive strength of not
| ess than 20 MPa 3000 psi and have a snmooth trowel ed finish on exposed
surface. Inscribe an identifying |egend such as "electric cable,"”

"tel ephone cable," "splice," or other applicable designation on the top
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3.

surface of the slab before concrete hardens. Inscribe circuit
identification synbols on slabs as directed. Letters or figures shall be
approximately 50 nm 2 i nches high and grooves shall be approximately 6 mm

1/4 inch in width and depth. Install slabs so that the side nearest the
inscription on top shall include an arrow i ndicating the side nearest the
cabl e.

. 1.5 Under ground Condui t/Duct Wthout Concrete Encasemnent

The type of conduit shall be [EPC-40-PVC,] [EPC-80-PVC,] [PVCcoated rigid
netal conduit,] [PVC-coated internediate nmetal conduit,] [rigid neta
conduit,] [internediate netal conduit,] [or] [rigid netal conduit field
wrapped with 0.254 nm 0.010 inch thick pressure-sensitive plastic tape
applied with a 50 percent overl ap].

.1.5.1 Conduit Installation

The top of the conduit shall be not |ess than 610 nm 24 inches bel ow grade,
and shall have a mininmumslope of 75 nmm 3 inches in each 30 neters 100 feet
away from buil di ngs and toward manhol es and ot her necessary drai nage
points. Run conduit in straight |ines except where a change of direction
is necessary. Termnate conduits in end-bells where they enter underground
structures. As each conduit run is conpleted, draw a nonflexible testing
mandrel not |less than 305 nm 12 inches long with a dianeter 6 nm 1/4 inch
| ess than the inside diameter of the conduit through the conduit. After
which, draw a stiff bristle brush through until conduit is clear of
particles of earth, sand and gravel; then imediately install conduit
plugs. Provide not less than 75 nm 3 inches clearance fromthe conduit to
each side of the trench. Grade bottomof trench snpoth; where rock, soft
spots, or sharp-edged naterials are encountered, excavate the bottom for an
additional 75 mm 3 inches, fill and tanp level with original bottomwth
sand or earth free fromparticles, that would be retained on a 6 nmm 1/4 inch
si eve.

.1.5.2 Encasenent Under Roads and Structures

Under roads, paved areas, and railroad tracks, install conduits in concrete
encasenent of rectangul ar cross-section providing a mninmumof 75 nm 3 inch
concrete cover around ducts. The concrete encasenment shall extend at |east
1525 mm 5 feet beyond the edges of paved areas and roads, and 3660 mm 12
feet beyond the rails on each side of railroad tracks. Conduits to be
installed under existing paved areas which are not to be disturbed, and
under roads and railroad tracks, shall be zinc-coated, rigid steel, jacked
into place. [Hydraulic jet nethod shall not be used.]

.1.5.3 Mul tiple Conduits

Separate nultiple conduits by a mninum distance of 50 nmm 2 i nches, except
that light and power conduits shall be separated fromcontrol, signal, and
tel ephone conduits by a mnimum di stance of 75 nm 3 inches. Stagger the
joints of the conduits by rows and |layers to strengthen the conduit
assenbly. Provide plastic duct spacers that interlock vertically and

hori zontally. Spacer assenbly shall consist of base spacers, internediate
spacers, and top spacers to provide a conpletely enclosed and | ocked-in
conduit assenbly. Install spacers per manufacturer's instructions, but
provide a mni mum of two spacer assenblies per 3050 mm 10 feet of conduit
assenbl y.

1.6 Under ground Duct with Concrete Encasenent
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NOTE: Edit this paragraph to conply with project
requi renents concerning the type of structure or
duct, strength of concrete, concrete mx, netal
accessories, and excavating and grading. |Indicate
speci al reinforcing where required, particularly
wi th duct banks of non-rectangul ar cross-section
Desi gner shall contact |ocal tel ephone conpany,
where applicable, concerning the size of signa
manhol es and the nunber and type of signal duct
required. Medium voltage cabl es and canpus
distribution cables of the tel ecomunications
backbone distribution systemshall be in duct
encased in concrete, unless otherw se required by
local Activity. |If so, indicate otherw se on
drawi ngs and edit | ast sentence.

EE R R R S R I R R I R S R R R R R S R I R I R R R S R R S R R O

Construct underground duct banks of individual conduits encased in
concrete. Except where rigid gal vani zed steel conduit is indicated or
specified, the conduit shall be PVC, Type EB. Do not mx different kinds
or sizes of conduit in any one duct bank, except that power conduits nmay
differ in size fromtel ecommunications conduits. Ducts shall be a m nimm
of [100] [125] mm [4] [5] inches in diameter unless otherw se indicated.
The concrete encasenent surroundi ng the bank shall be rectangular in
cross-section and shall provide at |least 75 mm 3 inches of concrete cover
around ducts. Separate conduits by a mnimum concrete thickness of [50]
[65] mm[2] [2 1\2] inches, except separate power conduits from

t el econmuni cati ons conduits by a mninmum concrete thickness of 75 nm 3
inches. For all segnents of power duct |ines between nanhol es, provide a
4/ 0 AWG bare copper groundi ng conductor in the bottom of the open trench.
Extend the conductor into each nmanhole. Provide duct encased in concrete
for medium vol tage cabl es and canpus distribution cables of the

t el econmuni cati ons backbone distribution system unless otherw se indicated.

.1.6.1 Dept h of Encasenent

The top of the concrete envel ope shall be a mninum of 450 nm 18 i nches

bel ow grade[, except under roads and pavenent, concrete envel ope shall be a
m ni mum of 610 nm 24 i nches bel ow grade] [and under railroad tracks a

m ni mum of 1270 nmm 50 i nches below the top of the rails].

.1.6.2 Sl ope of Encasenent

Duct banks shall have a continuous sl ope downward toward under ground
structures and away frombuildings with a minimumpitch of 75 min 30
neters 3 inches in 100 feet. Except at conduit risers, changes in
direction of runs exceeding a total of 0.175 rad 10 degrees, either
vertical or horizontal, shall be acconplished by | ong sweep bends having a
m ni mum radi us of curvature of 7.62 neters 25 feet; sweep bends may be
conposed of one or nore curved or straight sections or conbinations
thereof. Manufactured bends shall have a m ni mumradius of 455 nm 18 inches
for use with conduits of less than 75 mm 3 inches in dianeter and a

m ni mum radi us of 915 nmm 36 inches for ducts of 75mm 3 inches in dianeter
and | arger. Excavate trenches along straight lines fromstructure to
structure before ducts are laid or structure constructed so the el evation
can be adjusted, if necessary, to avoid unseen obstruction.
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3.1.6.3 Condui t

Term nate conduits in end-bells where ducts enter underground structures.
Stagger the joints of the conduits by rows and | ayers to strengthen the
duct bank. Provide plastic duct spacers that interlock vertically and
hori zontal ly. Spacer assenbly shall consist of base spacers, internediate
spacers, and top spacers to provide a conpletely enclosed and | ocked-in
duct bank. Install spacers per manufacturer's instructions, but provide a
m ni mum of two spacer assenblies per 3050 mm 10 feet of duct bank. Before
pouring concrete, anchor duct bank assenblies to prevent the assenblies
fromfloating during concrete pouring. Anchoring shall be done by driving
reinforcing rods adjacent to every other duct spacer assenbly and attaching
the rod to the spacer assenbly.

3.1.6.4 Test Mandr el

As each section of a duct bank is conpleted fromstructure to structure, a
testing mandrel not |less than 305 nm 12 inches long with a dianmeter 6 mMm
1/4 inch less than the inside diameter of the conduit shall be drawn
through each conduit, after which a stiff-bristled brush, having the

di ameter of the conduit shall be drawn through until the conduit is clear
of earth, sand, and gravel particles. Conduit plugs shall then be

i medi ately install ed.

3.1.6.5 Connections to Manhol es

Duct bank envel opes connecting to underground structures shall be flared to
have an enl arged cross-section at the manhol e entrance to provide

addi tional shear strength. The dinmensions of the flared cross-section
shal |l be larger than the correspondi ng manhol e openi ng di nensi ons by no

| ess than 305 mm 12 inches in each direction. The perineter of the duct
bank opening in the underground structure shall be flared toward the inside
or keyed to provide for a positive interlock between the duct bank and the
wal | of the structure. Vibrators shall be used when this portion of the
envel ope is poured to assure a seal between the envel ope and the wall of
the structure.

3.1.6.6 Connections to Existing Underground Structures
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NOTE: Mbst duct banks do not have reinforcing
steel, therefore the first option should be
selected. Use the second option only for duct banks

wi th reinforcing steel
EE IR I Sk S S O Sk S I O R R Rk I S kS I I R R R Ik S S I O S R Sk I S O

For duct bank connections to existing structures, break the structure wall
out to the dinmensions required and preserve the steel in the structure
wall. Cut the steel and [extend into] [bend out to tie into the
reinforcing of] the duct bank envel ope. Chip the perineter surface of the
duct bank opening to forma key or flared surface, providing a positive
connection with the duct bank envel ope.

3.1.6.7 Connections to Existing Concrete Pads
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NOTE: Mbst duct banks do not have reinforcing
steel, therefore the first option should be
sel ected. Use the second option only for duct banks
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wi th reinforcing steel
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For duct bank connections to concrete pads, break an opening in the pad out
to the dinmensions required and preserve the steel in the pad. Cut the
steel and [extend into] [bend out to tie into the reinforcing of] the duct
bank envel ope. Chip out the opening in the pad to forma key for the duct
bank envel ope.

3.1.6.8 Connections to Existing Ducts

Where connections to existing duct banks are indicated, excavate the banks
to the maxi num dept h necessary. The banks shall be cut off and | oose
concrete renoved fromthe conduits before new concrete-encased ducts are
installed. A reinforced concrete collar, poured nonolithically with the
new duct bank, shall be provided to take the shear at the joint of the duct
banks.[ Renove existing cables which constitute interference with the
work.][ Abandon in place the unused ducts and cabl es which do not
interfere with the work.]

3.1.6.9 Partially Conpleted Duct Banks

During construction wherever a construction joint is necessary in a duct
bank, prevent debris such as nud, sand, and dirt fromentering ducts by
providing suitable conduit plugs. Fit concrete envel ope of a partially
compl eted duct bank with reinforcing steel extending a mninumof 610 mm 2
feet back into the envel ope and a m ni mum of 610 mm 2 feet beyond the end
of the envelope. Provide one No. 4 bar in each corner, 75 mm 3 inches from
the edge of the envel ope. Secure corner bars with two No. 3 ties, spaced
approximately 305 mm 1 foot apart. Restrain reinforcing assenbly from
novi ng during concrete pouring.

3.1.7 Conduit Plugs and Pull Rope

New conduit indicated as being unused or enpty shall be provided with plugs
on each end. Plugs shall contain a weephole or screen to all ow water
drainage. Provide a plastic pull rope having 915 mm 3 feet of slack at
each end of unused or enpty conduits.

3.1.8 I nnerduct s
Installation shall be as per nanufacturer's instructions.
[3.1.9 Renoval of Ducts

Where duct banks are renpved from exi sting underground structures, close
the openings to waterproof the structure. Chip out the wall opening to
provide a key for the new section of wall.

13.1.10 Under ground Conduit for Service Feeders |Into Buildings

Shall be PVC, Type EPC-40, gal vanized rigid steel, or steel IMC fromthe
service equiprment to a point 1525 mm 5 feet beyond the buil ding and
projections thereof. Protect the ends of the conduit. Provide threaded
netal caps or bushings for nmetal conduit, and coat the threads with
graphite grease or other coating. Cean and plug conduit until conductors
are installed. Encase the underground portion of the conduit in a concrete
envel ope and bury as specified for underground duct with concrete
encasenent .
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3.1.11 Conduit Protection at Concrete Penetrations

Gal vani zed conduits which penetrate concrete (sl abs, pavenent, and wall s)
shal | be PVC coated and shall extend fromthe first coupling or fitting
outside either side of the concrete (m ninmum of 150 M 6 inches from
penetration).

3.1.12 Installation of Warning and ldentification Tape

Provi de warning tape for underground direct buried, in conduit, and
concrete encased systens. Bury tape with the printed side up at a depth of
305 nm 12 inches below the top surface of earth or the top surface of the
subgrade under pavenents.

3.1.13 Under ground Structure Construction
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NOTE: This paragraph should be edited to conply

wi th project requirenments concerning the type of
structure, strength of concrete, concrete mx, neta
accessories, and excavating and grading. |Indicate
special reinforcing where required. Designer shal
contact | ocal tel ephone conpany, where applicable,
concerning the size of all signal nanhol es and the
nunber and type of signal duct required. Deternine
availability since H20 or aircraft |oadi ngs may not
be available in precast.

See standard sketches UG 1 through UG 7 covering
manhol es and handhol es. The required sketches

shoul d be included on the project draw ngs. These
sketches can be found at

htt p: //ww. ef dl ant. navfac. navy. ni | /| antops 04/ hone. ht m
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Under ground structures shall be of standard type cast in place construction
as specified herein and as indicated, or nay be of precast construction as
specified herein. Horizontal concrete surfaces of floors shall have a
snmooth trowel finish. Cure concrete by applying two coats of white

pi gnent ed nenbrane form ng-curing conpound in strict accordance with the
manufacturer's printed instructions, except that precast concrete may be
steam cured. Curing conmpound shall conformto ASTM C309. Locate duct
entrances and wi ndows in the center of end walls (shorter) and near the
corners of sidewalls (longer) to facilitate cable racking and splicing.
Covers for underground structures shall fit the frames w thout undue pl ay.
Steel and iron shall be formed to shape and size with sharp |ines and

angl es. Castings shall be free fromwarp and bl ow holes that may inpair
strength or appearance. Exposed netal shall have a snooth finish and sharp
lines and arises. Provide necessary |lugs, rabbets, and brackets. Set
pulling-in irons and other built-in items in place before depositing
concrete.

3.1.13. 1 Precast Concrete Construction

Conmer ci al precast structures shall be set on 150 mm 6 inches of |evel, 90

percent conpacted granular fill, 19 nmto 25 mMm 3/4 inch to 1 inch size,
extending 305 nmm 12 i nches beyond the structure on each side. G anular
fill shall be conpacted by a m ni num of four passes with a plate type
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vibrator. Installation shall additionally conformto the nmanufacturer's
i nstructions.

.1.13.2 Pulling-1n Irons

Pulling-in irons shall be steel bars bent as indicated, and cast in the
wal | s and floors. Alternatively, pipe sleeves may be precast into the
wal | s and floors where required to accept U-bolts or other types of
pul l'ing-in devices possessing the strengths and cl earances stated herein.
The final installation of pulling-in devices shall be nade pernanent.
Cover and seal exterior projections of thru-wall type pulling-in devices
with an appropriate protective coating. |In the floor the irons shall be a
m ni mum of 150 nm 6 i nches fromthe edge of the sunp, and in the walls the
irons shall be located within 150 nm 6 i nches of the projected center of
the duct bank pattern or precast window in the opposite wall. However, the
pulling-in iron shall not be located within 150 nm 6 inches of an adj acent
interior surface, or duct or precast window |ocated within the sane wall as
the iron. If a pulling-in iron cannot be |ocated directly opposite the
correspondi ng duct bank or precast wi ndow due to this clearance linmitation,
| ocate the iron directly above or bel ow the projected center of the duct
bank pattern or precast w ndow the m ni mum di stance required to preserve the
150 mMm 6 inch clearance previously stated. In the case of directly
opposi ng precast wi ndows, pulling-in irons consisting of a 915 mm 3 f oot
l ength of No. 5 reinforcing bar, forned into a hairpin, may be
cast-in-place within the precast wi ndows sinultaneously with the end of the
correspondi ng duct bank envelope. |Irons installed in this manner shall be
positioned directly in line with, or when not possible, directly above or
bel ow the projected center of the duct bank pattern entering the opposite
wal |, while maintaining a mnimmclear distance of 75 nm 3 inches from any
edge of the cast-in-place duct bank envel ope or any individual duct.
Pulling-in irons shall have a clear projection into the structure of
approximately 100 mm 4 inches and shall be designed to withstand a nini mum
pulling-in |l oad of 26,700 N 6000 pounds. Irons shall be [hot-dipped
gal vani zed] [zinc-coated] after fabrication.

.1.13.3 Cabl e Racks, Arms and | nsul ators

Cabl e racks, arns and insulators shall be sufficient to accompdate the

cables. Racks in power manhol es [and handhol es] shall be spaced not nore

than 915 mm 3 feet apart, and each manhol e [and handhol e] wall shall be
provided with a mininmumof two racks. Racks in signal manhol es [and
handhol es] shall be spaced not nore than 420 mm 16 1/2 inches apart with

the end rack being no further than 305 nmm 12 inches from the adjacent wall
Met hods of anchoring cabl e racks shall be as follows:

a. Provide a 15 mmdianeter by 125 nm 5/8 inch dianeter by 5 inch | ong
anchor bolt with 75 mm 3 inch foot cast in structure wall with 50 nm 2
i nch protrusion of threaded portion of bolt into structure. Provide 15
nm 5/ 8 inch steel square head nut on each anchor bolt. Coat threads of
anchor bolts with suitable coating inmediately prior to installing nuts.

b. Provide concrete channel insert with a mninmnumload rating of 1192 kg

per nmeter 800 pounds per foot. Insert channel shall be steel of the
sanme length as "vertical rack channel;" channel insert shall be cast
flush in structure wall. Provide 15 nm5/8 inch steel nuts in channe

insert to receive 15 mmdianmeter by 75 nm5/8 inch diameter by 3 inch
| ong steel, square head anchor bolts.

c. Provide concrete "spot insert" at each anchor bolt |ocation, cast flush
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in structure wall. Each insert shall have m ni nrum 365 kg 800 pound
load rating. Provide 15 mmdi aneter by 75 mm 5/8 inch diameter by 3
inch long steel, square head anchor bolt at each anchor point. Coat
t hreads of anchor bolts with suitable coating i mediately prior to
installing bolts.

3.1.13. 4 Fi el d Painting
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NOTE: Edit to match products contained in Part 2.
Choose cast-iron for nost applications. Ductile
iron or steel may be required for areas subject to

heavy | oadi ng such as airfields or industrial areas.
ER R R I I R R R R R I I I R R R R I I I R R R R S S I I R R R S I I I I R R I I R O I I I R R R R R I I I

[[Cast-iron frames and covers] [and] [ductile iron frames and covers] not
buried in concrete or masonry shall be cleaned of nortar, rust, grease,
dirt and other deleterious materials, and given a coat of bitum nous
paint.] [Steel franes not buried in masonry and steel covers shall be
cleaned. Steel surfaces contaminated with rust, dirt, or simlar materials
shal |l be cleaned to bare netal by wire brushing or other mechani cal nmeans
in accordance with SSPC SP 2 and SSPC SP 3. Steel surfaces contam nated
with oil, grease, or other simlar contanm nants shall be washed with
solvents in accordance with SSPC SP 1. As soon as practicable after the

cl eaning, surfaces shall be prinmed with a coat of marine al kyd netal priner
in accordance with MPI 79 and top coated with two coats of exterior alkyd,
sem -gl oss enanel in accordance with MPI 94.]

.1.14 Conposit e/ Fi bergl ass Handhol e Installation
Install as indicated and in accordance with the nanufacturer's instructions.
.1.15 Cabl e Pulling

[ Test existing ducts with a mandrel and thoroughly swab out to renove
foreign material before pulling cables.] Pull cables down grade with the
feed-in point at the manhol e or buil dings of the highest elevation. Use
flexible cable feeds to convey cabl es through manhol e openi ng and i nto duct
runs. Do not exceed the specified cable bending radii when installing
cabl e under any conditions, including turnups into swtches, transforners,
swi tchgear, switchboards, and other enclosures. Cable with tape [or wire]
shield shall have a bending radius not |less than 12 tinmes the overal

di anmeter of the conpleted cable. |f basket-grip type cable-pulling devices
are used to pull cable in place, cut off the section of cable under the
grip before splicing and term nati ng.

.1.15.1 Cabl e Lubricants

Use lubricants that are specifically recomended by the cabl e manufacturer
for assisting in pulling jacketed cabl es.

.1.15.2 Cabl e Pulling Tensions

Tensions shall not exceed the naxi mum pulling tension recomended by the
cabl e manuf acturer.

3.1.15.3 Installation of Cables in Underground Structures
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NOTE: On contracts where existing cables are
recircuited special attention should be given to
changi ng existing cable identification tags in each
manhol e to reflect new circuit nunbers.
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Do not install cables utilizing the shortest path, but route along those
wal | s providing the | ongest path and the maxi num spare cable | engths. Form
cables to closely parallel walls, without interference to duct entrances,
and support on brackets and cable insulators. Support cable splices in
underground structures by racks on each side of the splice. Locate splices
to prevent cyclic bending in the spliced sheath. Install cables at mddle
and bottom of cable racks, |eaving top space open for future cabl es, except
as otherw se indicated for existing installations. Provide one spare
three-insulator rack armfor each cable rack in each underground structure.
I n exi sting manhol es, handhol es and vaults where new ducts are to be
term nated or where new cables are to be installed, nodify the existing
installation of cables, cable supports and grounding as required for a
uniforminstallation with cables carefully arranged and supported in the
same manner as specified for new cables. [Provide [__ ] cable racks in
each exi sting underground structure through which cable is run.]

3.1.15. 4 Cabl e Markers (or Tags) in Underground Structures

Provide as specified in Section 16050N, "Basic Electrical Mterials and
Met hods. "

[3.1.15.5 Conductors Installed in Paralle

Conductors shall be grouped such that each conduit of a parallel run
contains 1 Phase A conductor, 1 Phase B conductor, 1 Phase C conductor, and
1 neutral conductor. Deviations may only be made in accordance with NFPA 70.

13.1.16 600 Volt Cable Splicing and Term nating
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NOTE: Direct earth burial cables generally require
direct burial splices. |Incorporate marker slab
requi renents previously covered in this

speci fication.
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Provide splices and term nations to protect 600 volt insul ated power and
lighting cables from acci dental contact, deterioration of coverings and

noi sture. Make terminations and splices with materials and nethods as

i ndi cated or specified herein and as designated by the witten instructions
of the manufacturer. Do not allow the cables to be noved until after the
splicing nmaterial has conpletely set. [Mke splices in underground
distribution systens only in accessible |ocations such as manhol es and
handhol es. ]

[3.1.16.1 Term nating Al um num Conductors

a. Use particular care in making up joints and term nations. Renpbve
surface oxides by cleaning with a wire brush or enery cloth. Apply
joint conmpound to conductors, and use UL-listed solid al um num
connectors for connecting alum numto al um num conductors. Wen
connecting alum numto copper conductors, use connectors specifically
desi gned for this purpose.

SECTI ON 16303N Page 34



b. Term nate al um num conductors to copper bus either by: (1) in line
splicing a copper pigtail to the al um num conductor (copper pigtai
shal | have an anpacity at |east that of the alum num conductor); or (2)
using a circunferential conpression type, alum num bodi ed termni nal |ug
UL listed for AL/CU and steel Belleville spring washers, flat washers,
bolts, and nuts. Belleville spring washers shall be cadm um pl at ed
hardened steel. Install the Belleville spring washers with the crown
up toward the nut or bolt head, with the concave side of the Belleville
bearing on a heavy-duty, wide series flat washer of |arger dianeter
than the Belleville. Tighten nuts sufficient to flatten Belleville and
| eave in that position. Lubricate hardware with joint conpound prior
to maki ng connection. Wre brush and apply joint compound to conductor
prior to inserting in |ug.

c. Terminate al um num conductors to al um num bus by using all-al um num
nuts, bolts, washers, and lugs. Wre brush and apply joint conpound to
conductor prior to inserting in lug. Lubricate hardware with joint
conpound prior to maki ng connection; if bus contact surface is
unpl at ed, scratch-brush and coat with joint conpound (without grit).

13.1.17 Medi um Vol t age Cabl e Term nati ons

Provide term nating devices and nmaterials to protect nedi umvoltage cable
term nations from accidental contact, deterioration of coverings, and

noi sture. Make term nations by using materials and net hods specified
herein and as designated by the witten instruction of the cable

manuf acturer and term nation kit manufacturer. Termination for

hi gh-vol t age cabl es shall be rated, and be capable of withstanding test
vol tages, in accordance with | EEE 48. Term nations of single- and

mul ti conductor cabl es shall include the securing and sealing of the sheath
and insul ation of the cable conductors, stress relief and groundi ng of
cabl e shields of shielded cable, and grounding of neutral conductors,
netal lic sheaths, and arnor. Adequately support cables and cabl e

term nations to avoid any excessive strain on the ternination and the
conduct or connecti on.

3.1.18 Medi um Vol t age Cabl e Joints

Provi de power cable joints (splices) suitable for continuous imrersion in
water [and direct burial]. Mke joints only in accessible locations in
manhol es or handhol es by using materials and net hods specified herein and
as designated by the witten instructions of the cable manufacturer and the
joint kit manufacturer. [Clearly mark joints buried directly in earth by
an identification slab.] Size connectors properly for the cabl e being
connected and crinp using a full circle conpression tool.

3.1.18.1 Joints in Shielded Cables
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NOTE: For LANTNAVFACENGCOM The bracketed sentence
applies to Naval Base, Norfolk, VA, 34.5 kV
di stribution systens.
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Cover the joined area with nmetallic tape, or material |ike the origina
cable shield and connect it to the cable shield on each side of the splice.
[ nsul ate cable shield for 34.5 kV system splices into sections at each

splice to prevent circulating currents in the shield. Gound each
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i nsul ated section at one point only. The length of cable shield for single
poi nt groundi ng shall not exceed 457 nmeters 1,500 feet when three cables
occupy the same duct. Gound ends of insulated sections at the cable
termnal only.] Provide a bare copper ground connection brought out in a
wat erti ght nanner and grounded to the manhol e grounding | oop as part of the
splice installation. G ound conductors, connections, and rods shall be as
specified el sewhere in this section. Wre shall be trained to the sides of
the enclosure to prevent interference with the working area.

[3.1.18.2 Lead- Sheat hed Cable Joints

Prepare for jointing by cutting the | ead sheath back the required di stance
and belling the remaining cable sheath to prevent damage to the conductor
insulation. Cean insulated conductors and tape and cut insulation to
expose bare wires for the required distance. C ean conductor thoroughly,
then join by a split or slotted tinned copper connector or other approved
connector. Sol der conductors and connector and wap joint with conpatible
sem conducting tape and insul ating tape as recommended by the manufacturer
so that insulation will be at least equal to the rated insulation of the
cable.[ For cable over 7500 volts operating voltage, provide cable shield
splice.] Center the |lead sl eeve over the prepared joint, [boil out the
area with hot insulating oil,] [fill with an insulating oil] [fill with an
i nsul ati ng conpound] and sol der seal.[ Alternately use a

factory-engi neered heat shrinkable joint kit to conplete the splice. Heat
shrinkable joint kit shall contain necessary materials except connector to
provide oil stop and oil seal, electrical stress control, insulation,
shi el ding and environmental sealing. Kit shall allow for externa
groundi ng. ]

13.1.19 Cabl e End Caps

Cabl e ends shall be sealed at all tines with coated heat shrinkable or

col d-shrink end caps. Cables ends shall be sealed when the cable is
delivered to the job site, while the cable is stored and during
installation of the cable. The caps shall remain in place until the cable
is spliced or termnated. Sealing conpounds and tape are not acceptable
substitutes for heat shrinkable or cold-shrink end caps. Cable which is
not sealed in the specified manner at all tines will be rejected.

[3.1.20 Li ve End Caps

Provide live end caps for single conductor nedi um voltage cabl es where
i ndi cat ed.

13.1.21 Fireproofing of Cables in Manhol es, Handhol es and Vaults

Fireproof (arc proof) wire and cables which will carry current at 2200
volts or nore in manhol es, handhol es, and vaults.

3.1.21.1 Fi reproofing Tape
Tightly wap strips of fireproofing tape around each cable spirally in
hal f-| apped wapping. Install tape in accordance with manufacturer's
i nstructions.

[3.1.21.2 Tape- W ap
Tape-w ap | ead-sheathed, other netallic-sheathed, or netallic arnored

cables without a nonnmetallic protective covering over the sheath or arnor
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prior to application of fireproofing. Wap shall be in the formof two
tightly applied hal f-1apped | ayers of a pressure-sensitive 0.254 nm 10 ni |
thick plastic tape, and shall extend not |ess than 25 mm one inch into the
duct. Even out irregularities of the cable, such as at splices, with
insulation putty before applying tape.

13.1.22 Groundi ng Systens
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NOTE: The Desi gner nust determ ne the grounding
requi renents for each project. Show all necessary
ground rods and ground girdl es on the draw ngs.
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Noncurrent-carrying netallic parts associated with electrical equipnent
shal | have a maxi numresi stance to solid earth ground not exceeding the
fol |l owi ng val ues:

[ Generating and control equipnent
1000 volts and over 1 ohni

[[Mai n substations] [, distribution
substations] [, switching stations]
[, primary distribution stations
encl osed by fences]

[ 500 kVA or |ess 5 ohns]
[ 500 kVA to 1000 kVA 5 ohns]
[ 1000 kVA or over 3 ohns]]

[ Pad- mount ed transformers w thout
protective fences 5 ohns]

[ G ound in nmanhol es, handhol es, and
vaul ts 5 ohns]

[ G oundi ng other metal enclosures of
primary voltage electrical and
el ectrically-operated equi pnent 5 ohns]

[ G ounded secondary distribution

system neutral and noncurrent -

carrying netal parts associated

with distribution systens and grounds

not ot herw se covered 5 ohns]

Whien work in addition to that indicated or specified is directed in order
to obtain the specified ground resistance, the provisions of the contract
covering "Changes" shall apply.

3.1.22.1 Groundi ng El ectrodes
Provi de cone pointed ground rods driven full depth plus 150 mm 6 i nches,
installed to provide an earth ground of the appropriate value for the
particul ar equi prent bei ng grounded.

3.1.22.2 Groundi ng Connecti ons
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Make groundi ng connections which are buried or otherwi se normally

i naccessi bl e, [excepting specifically those connections for which access
for periodic testing is required,] by exothermic weld or conpression
connect or.

a. Mke exothermic welds strictly in accordance with the weld
manuf acturer's witten recommendati ons. Welds which are "puffed up" or
whi ch show convex surfaces indicating inproper cleaning are not
acceptable. Mechanical connectors are not required at exothernc welds.

b. Make conpression connections using a hydraulic conpression tool to
provide the correct circunferential pressure. Tools and dies shall be
as reconmended by the manufacturer. An enbossing die code or other
standard nethod shall provide visible indication that a connector has
been adequately conpressed on the ground wire.

3.1.22.3 Groundi ng Conductors

Unl ess ot herwi se indicated, grounding conductors shall be stranded-bare
copper conformng to ASTM B8, Class B, for sizes No. 6 AWG and | arger, and
shal | be solid-bare copper conformng to ASTM B1 for sizes No. 8 and
smal l er. Cable sheaths, cable shields, conduit, and equi pnent shall be
grounded with a mni mum of No. 6 AWG

3.1.22. 4 Ground Cabl e Crossi ng Expansion Joints

Protect ground cabl es crossing expansion joints or simlar separations in
structures and pavenents by use of approved devices or nethods of
installation which provide the necessary slack in the cable across the
joint to permt novenent. Use stranded or other approved flexible copper
cabl e across such separations.

[3.1.22.5 Ground Rod Connecti ons
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NOTE: Do not use this paragraph except when
i nsulated ground is required; for others, use
groundi ng connecti on paragraph
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Connect ground rods only to insulated copper ground conductor and weld the
connection. Insulate entire area of the rod in the vicinity of the weld
and the connecting wire and seal against npisture penetration.

1[3.1.22.6 Fence Groundi ng

[ Fences shall be grounded as indicated.] [Fences shall be grounded with a
ground rod at each fixed gate post and at each corner post. Drive ground
rods until the top is 305 mm 12 i nches bel ow grade. Attach a No. 4 AWG
copper conductor, by exothermc weld to the ground rods and extend
underground to the immediate vicinity of fence post. Lace the conductor
vertically into 305 mm 12 i nches of fence nesh and fasten by two approved
bronze conpression fittings, one to bond wire to post and the other to bond
wire to fence. Each gate section shall be bonded to its gatepost by a 3 nm
by 25 mm 1/8 inch by 1 inch flexible braided copper strap and ground post
clanmps. dCdanps shall be of the anti-electrolysis type.]

13.1.22.7 Manhol e Groundi ng
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NOTE: Use bracketed sentence when 4-wire circuit
i ncludi ng grounded neutral is provided.
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Loop a 4/ 0 AWG groundi ng conductor around the interior perineter,

approxi mately 305 mm 12 i nches above finished floor. Secure the conductor
to the manhole walls at intervals not exceeding 914 mm 36 i nches. Connect
the conductor to the manhol e grounding el ectrode with 4/0 AWG conductor.
Connect all incoming 4/0 groundi ng conductors to the ground | cop adjacent
to the point of entry into the manhole. Bond the ground loop to all cable
shields, netal cable racks, and other netal equipnent with a mininum6 AWG
conductor.[ Provide direct connections to the groundi ng conductor with 600
volt insulated, full size conductor for each grounded neutral of each
feeder circuit which is spliced within the manhol e. ]

[3.1.23 Speci al Conditions

During the construction of duct banks and underground structures |located in
streets, the streets shall remain open to traffic. Plan and execute the
work to neet this condition.[ At l|locations where duct banks cross railroad
tracks and the work requires closing of the tracks, secure perm ssion from
the Contracting O ficer for each track closure.]

13.1.24 Excavati ng, Backfilling, and Conpacting

Provi de under this section as specified in Section 02315N, "Excavation and
Fill".

3.1.25 Recondi ti oni ng of Surfaces
3.1.25.1 Unpaved Surfaces

Restore to their original elevation and condition unpaved surfaces

di sturbed during installation of duct [or direct burial cable]. Preserve
sod and topsoil renoved during excavation and reinstall after backfilling
is completed. Replace sod that is damaged with sod of equal quality to
that renmoved. When the surface is disturbed in a newy seeded area,
re-seed the restored surface with the same quantity and formul a of seed as
that used in the original seeding.

3.1.25.2 Pavi ng Repairs
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NOTE: \Where paving repairs are a very mnor part of
project, the first bracketed option nay be used;

ot herwi se, use the second bracketed option and

i ncl ude other sections as needed (al so include
necessary cutting and patching details on the

drawi ngs.)
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Where trenches, pits, or other excavations are nmade in existing roadways
and ot her areas of pavenent where surface treatment of any kind exists,
[restore such surface treatment or pavenent to the same thickness and in
the sane kind as previously existed, except as otherw se specified, and to
match and tie into the adjacent and surroundi ng existing surfaces.] [make
repairs in accordance with Section 02951N "Pavenent Renoval and
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Repl acenent . "]

.2 FI ELD QUALI TY CONTRCL

2.1 Performance of Field Acceptance Checks and Tests

Performin accordance with the manufacturer's recomrendati ons, and include
the follow ng visual and mechani cal inspections and electrical tests,
performed in accordance with NETA ATS.

.2.1.1 600 Volt Cable Tests

Performtests after wiring is conpleted, connected, and ready for
operation, but prior to placing systems in service and before any branch
circuit breakers are closed.

a. Visual and Mechani cal |nspection

1. Inspect cables for physical danmage and proper connection in
accordance with contract plans and specifications.

2. Check cable color coding for conpliance with contract
speci fications.

b. Electrical Tests
1. Performinsul ation-resistance test on each conductor with respect
to ground and adj acent conductors. Applied potential shall be
1000 volts DC for 1 minute. Mninmuminsulation - resistance
val ues shall not be | ess than 50 negohns.
2. Performcontinuity test to insure proper cable connection

.2.1.2 Medi um Vol t age Cabl es

Performtests after installation of cable, splices, and term nators and
before ternminating to equiprment or splicing to existing circuits.

a. Visual and Mechani cal |nspection
1. Inspect exposed cable sections for physical danmage.

2. Verify that cable supplied is in accordance with contract plans
and specifications.

3. Inspect for proper shield grounding, cable support, and cable
term nation.

4. Verify that cable bends are not |ess than | CEA or manufacturer's
m ni mum al | owabl e bendi ng radi us.

5. Inspect for proper fireproofing.
[6. If cables are term nated through wi ndowtype CT's, make an
i nspection to verify that neutrals and grounds are properly

term nated for proper operation of protective devices.]

7. Visually inspect jacket and insulation condition
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8. Inspect for proper phase identification and arrangenent.
b. Electrical Tests

1. Performa shield continuity test on each power cable by ohnmeter
method.[ For 34.5 kV split shield systens, provide tenporary
el ectrical connection between cable shields at each splice prior
to conducting test.] Record ohmic value, resistance values in
excess of 10 ohms per 305 neters 1000 feet of cable must be
i nvestigated and justified.

EE R R R S I R I R I R I O I R R R I R S R R I R R R R R S R R R

NOTE: Use the followi ng DC test voltages:

EPR & XLP Pl LC**
5,000 Volt Cable 25 kV 30 kv
15,000 Volt Cable, 100% I nsul ation *53 kV/55 kV 65 kV
15,000 Volt Cable, 133% | nsulation *53 kV/65 kV 85 kV
25,000 Volt Cable, 100% Insulation *78 kV/ 80 kV 105 kVv
25,000 Volt Cable, 133% Insulation *78 kV/ 100 kV 135 kV
28,000 Volt Cable, 100% Insulation *78 kV/ 85 kV 115 kVv
35,000 Volt Cable, 100% I nsul ati on 100 kV 145 kV

35,000 Volt Cable, 133% I nsulation *103 kV/ 124 kV

*Use | ower val ue when insul ated connectors are connected to the cabl e
bei ng tested.

**When PILC cable has nonnetallic outer jacket, reduce these values by 10
percent.

The table in the paragraph bel ow should be edited for the cables and the

test values included in the project.
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2. Performa DC high-potential test on all cables. Adhere to
precautions and lints as specified in the applicable NEMAV | CEA
Standard for the specific cable. Test procedure shall be as
follows, and the results for each cable test shall be recorded as
specified herein. Field acceptance test voltage shall be as
fol | ows:

CABLE RATINC DC TEST VOLTAGE

5 kV 25 kV

15 kV 55 kV for cables w thout insul ated connectors
15 kV 65 kV for cables w thout insul ated connectors
15 kV 53 kV for cables with insul ated connectors

25 kV 80 kV for cables w thout insulated connectors
25 kV 100 kV for cables w thout insulated connectors
25 kV 78 kV for cables with insul ated connectors

35 kV 100 kV

(a) Current-sensing circuits in test equipnent shall neasure only
the | eakage current associated with the cable under test and
shall not include internal |eakage of the test equipnent.

(b) Record wet- and dry-bulb tenperatures or relative hunmidity
and tenperature.
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3.2.1.3

3.

a.

b

2.

2

(c) Test each section of cable individually.

(d) Individually test each conductor with all other conductors
grounded; Gound all shields

(e) Termnations shall be properly corona-suppressed by guard
ring, field reduction sphere, or other suitable nmethods as
necessary.

(f) Ensure that the maxi numtest voltage does not exceed the
limts for terminators specified in | EEE Standard 48 or
manuf acturer's specifications.

(g) Apply the DC high-potential test in at |east five equal
increnments until maxi numtest voltage is reached. No
i ncrenent shall exceed the voltage rating of the cable.
Record DC | eakage current at each step after a constant
stabilization tinme consistent with systemchargi ng current.

(h) Raise the conductor to the specified maxi numtest voltage and
hold for fifteen (15) minutes. Record readings of |eakage
current at 30 seconds and one minute and at one-minute
intervals thereafter. Provide a graphic plot of readings
with | eakage current (Y axis) versus voltage (X axis) at each
i ncrenent.

(i) Reduce the conductor test potential to zero and mneasure
resi dual voltage at discrete intervals.

(j) Apply grounds for a time period adequate to drain al
i nsul ati on stored charge.

Groundi ng System

Vi sual and nechani cal inspection

1

I nspect ground system for conpliance with contract plans and
speci fications

El ectrical tests

1

Per f or m gr ound-i npedance neasurenents utilizing the
fall-of-potential method. On systens consisting of interconnected
ground rods, performtests after interconnections are conplete.
On systens consisting of a single ground rod performtests before
any wire is connected. Take neasurenents in normally dry weat her
not |ess than 48 hours after rainfall. Use a portable ground
testing negger in accordance with manufacturer's instructions to
test each ground or group of grounds. The instrunment shall be
equi pped with a meter reading directly in ohnms or fractions
thereof to indicate the ground value of the ground rod or
groundi ng systens under test.

Fol | ow-Up Verification

Upon conpl etion of acceptance checks and tests, the Contractor shall show
by demonstration in service that circuits and devices are in good operating
condition and properly performng the intended function. As an exception
to requirenments stated el sewhere in the contract, the Contracting Oficer
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shal |l be given 5 working days advance notice of the dates and tines of
checki ng and testing.

.3 SCHEDULE

Some netric measurenents in this section are based on nat hemati cal
conversi on of inch-pound neasurenents, and not on netric neasurenent
commonly agreed to by the manufacturers or other parties. The inch-pound
and netric nmeasurenents are as foll ows:

PRODUCTS I NCH POUND METRI C
a. Fireproofing Tape
- Thi ckness 30 mls 0.762 mm
- Wdth 3 inches 75 mMm
b. Pull Wre
- Tensile strength 200 pounds 890 Newt on
c. Gound Rod
- Di aneter 3/4 inch 19 mMm
- Length 10 feet 3050 mm
d. Concrete
- Strength 3000 psi 20 MPa
- Strength 3500 psi 25 MPa
- Strength 4000 psi 30 MPa
e. Conduit
- Di anet er 1/ 2 inch 16 mm
3/4 inch 21 mm
1 inch 27 mm
1-1/4 inch 35 mm
1-1/2 inch 41 mm
2 inch 53 mMm
2-1/2 inch 63 mMm
3 inch 78 mMm
3-1/2 inch 91 mm
4 inch 103 mMm
5 inch 129 mm
6 inch 155 mm
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LI ST OF SKETCHES

Sketches are available in nmetric (SI) and U. S. Customary (IP) system
di mensions. Sketch titles and style nunbers are unchanged for both
types.

The metric values indicated are a conversion of the I P system
di nensi ons.

Do not include list of sketches, or sketches thenselves, in project
specifications. Use nmanhole / handhol e sketches as details on draw ngs
whenever possible. |f special features are required for a project, do
not nodi fy sketches, but indicate these changes on notes bel ow the
sketch. The "UG' style nunbers and dates should remain on the draw ng
details.

SKETCH NUMBER TITLE

uG - 1 Standard El ectrical Manhole (Nontraffic),
Types 1 and 2

uG - 2 Standard El ectrical Manhole (Traffic),
Types 3 and 4

UG - 3 Standard El ectrical Manhole (Airfield),
Types 5 and 6

UG - 4 Standard El ectrical Handhole (Nontraffic),
Types 1 and 2

UG - 5 St andard El ectri cal Handhol e
(Traffic/Airfield), Types 3 and 4

UG - 6 Standard El ectrical Handhole (Nontraffic),
(Conposi t e/ Fi ber gl ass)
Types 5, 6, 7, 8 and 9

uG - 7 Details (Pulling-1n Irons, Cable Rack, and
Duct Entrance)

NOTE: The Sketches can be found at

http://ww. efdl ant. navfac. navy. m |/l ant ops_04/ hone. ht m
in ACAD format under CAD Details/Electrical and in

pdf format under LINKS/ NAVFAC Criteria Hone

Page/ Publ i cati ons/ Qui de Specifications/ G aphics.
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NOTE: Suggestions for inprovenment of this
specification will be wel coned using the "Agency
Response Form' | ocated in SPECSI NTACT under "System
Directory" or DD Form 1426. Suggestions shoul d be
f or war ded t o:
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Atl antic Division

Naval Facilities Engi neeri ng Comand
Attention El CO

1510 G | bert Street

Nor f ol k, VA 23511-2699

FAX: (757) 322-4416 or DSN 262- 4416

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

-- End of Section --
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